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Improvement In Railroad Switches. 

The essentials to a good switch are simplicity, durability, 
and security. All other considerations must be sacrificed to 
insure perfect safety. It is true that no form can be adopted 
that will render switch tenders careful, but there may be 
much question whether many of the misplacements of 
switches are not due to the flying over of switches, after they 
have been correctly placed by the tenders. As switches are 
now constructed, the tenders get the blame in all cases, right 
or wrong. 

Our engravings exhibit the 
construction of a new kind of 
switch, differing in some features 
from anything else of the kind 
now in use. Everything about it 
is substantial, and when placed, 
nothing short of a man at the 
levers can change it. 

The movable rails receive their 
lateral motion through a lever of 
the ordinary kind, which may be 
held in place when not in use, by 
a hasp and lock, as heretofore. 

The distinguishing feature of 
the switch is a rock shaft, shown 
in detail in Fig. 2, with angular 
projections underlying, and ver- 
tical angular projections rising 
up on either side of each of the 
movable rails. The rock shaft is 
operated by a Tever upon which 
the switch tender places his foot, 
as shown in the larger engrav- 
ing. When this lever is de- 
pressed, the angular projection 
upon which the rail rests is ele- 
vated as shown in Fig. 2. The 
rail is elevated with it, and re- 
leased from the vertical angular 
projections which rise up at the 
side of the rail in the first posi- 
tion of the. foot lever and rock 
shaft .as shown in Fig. 1. The 
lateral movement being then made by the hand lever, the 
foot is removed, when the weight of the rail depresses the 
angular projection underlying the rail, and the latter drops 
down between the vertical angular projections above de- 
scribed, after which no lateral movement of the rail can take 
place until the foot lever is again depressed. 



upon it with interest, because it shows that the importance of 
submarine telegraphic communication is commending itself 
to other countries besides our own. Hitherto, nearly all the 
more important submarine lines have been the direct off- 
spring, and have rsmained in possession of English com- 
panies ; but the present cable, although manufactured and 
laid by an English firm, is the result entirely of French en- 
terprise, and to a large extent owes its existence to French 
capital. 

The vital part of the longer section of the cable — or tech- 




DOUGLASS' PATENT RAILROAD SWITCH 




The flat form of the angular projection underlying the rail 
makes a perfect and solid foundation, and the side wear on 
the head of the rails is no more than in any other joint of 
the track. 

We are informed this switch is now in use on the Dela- 
ware, Lackawanna, and Western Railroad, and is on trial 
upon several other important roads. 

Patented through the Scientific American Patent Agency, 
Oct. 24, 18C5, by George Douglass, who may be addressed for 
further information at Bridgeport, Conn., P. 0. Box, 118. 
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THE FRENCH ATLANTIC TELEGRAPH, 



From Chambers' Journal. 



It is now nearly, three years since it was our agreeable 
task to lay before our readers a description of the laying of 
the Atlantic Cable of 18CC, and the recovery and completion 
of the lost cable of 1865. Since that time a great many tele- 
graph cables have been laid ; but none have been of so much 
importance, or possessed so many features of interest, as that 
just successfully completed between France and the United 
States. In the first place, it is interesting as being longer by 
about fifteen hundred miles, and laid in deeper water by five 
hundred fathoms, than any direct submarine line yet in exist- 
ence; then its track l^s through a part of the Atlantis which 
until very recently haa been unexplored, and the nature of 
the bottom comparatively unknown ; ; and thirdly, we look 



nically the "core" — is a copper conductor of seven wires 
twisted together, insulated by four concentric coatings of 
gutta-percha, separated from each other by an equal number 
of coatings, of the material known as " Chatterton's com- 
pound " — exactly after the pattern of the cores in the last At- 
lantic cables — the only difference between them being in the 
weight of the conductor, which in the present case is four 
hundred pounds per mile, instead of three hundred pounds. 
This increase is to compensate for the additional length of the 
cable. Experiments have shown that the speed of signaling 
through submarine cables varies inversely according to their ; 
length, and directly as the weight of the conductor ; so that, 
by adding to the weight in due proportion to the increased 
length, the speed obtained is the same as through a shorter 
cable. 

The core is surrounded with a serving of yarn, called the 
" wet serving," allowing of the ready access of the water to 
the core. Until comparatively recently, this serving was sat- 
urated with tar, but experience showed that, should a slight 
defect occur in the gutta-percha, the tar from the serving 
being in itself an insulator would sufficiently stop it up to 
prevent its being discovered by the electrical tests, until per- 
haps it was too late to remedy it. The present wet serving, 
however, containing no insulating fluid, permits of the instant 
detection of a fault. 

Around the serving are twisted spirally ten homogeneous 
iron wires galvanized, each of them embedded in five strands 
of Manila hemp. The cable thus completed is of a diameter 
of about one and a quarter inches, weighing about thirty-six 
hundredweight to the nautical mile, and capable of bearing 
a strain of seven tuns. 

The core of the shorter section — St Pierre to Boston — is of 
the same description as that of the Brest to St Pierre section ; 
but owing to its much shorter length, the weights of the cop- 
per conductor and insulator are only one hundred and seven 
pounds and one hundred and fifty pounds per mile respective- 
ly. This core is also covered with a wet serving, and then 
surrounded with about a dozen iron wires galvanized — the 
outside covering consisting of a silicated material, known as 
"Clark's compound ;" the whole forming a cable of about one 
inch in diameter, weighing about two and three quarter tuns 
to the mile. 

The Brest to St Pierre section was manufactured at the 
Telegraph Construction Company's Works at Greenwich, and 
transmitted piece by piece in old hulks to the Great Eastern 
steamship, lying off Sheerness. This section is of three kinds, 
namely : 1. The heavy shore-ends for protection against 
ships' anchors, tides, etc., weighing 360 hundredweight per 



mile. 2. The " intermediate," of a size between the shore-end 
and the deep-sea portion, 127 hundredweight per mile. 3. The 
deep-sea portion already described. 

The whole of the above, 2788 knots in length, with the ex- 
ception of 15£ miles of shore-end, and twenty miles of inter- 
mediate, was taken to the Great Eastern. We calculate that 
if the various component parts of it were laid end to end, they 
would make a chain of over 192,000 miles in extent, or nearly 
eight times the circumference of the globe. The whole of 
the work, including the manufacture of the two sections, and 
the fitting out of the Great East- 
ern, occupied little more than 
eight months. 

For the accommodation of the 
cable on board the Great Eastern, 
three gigantic tanks were con- 
structed, situated in the center, 
stern, and fore part of the ship, 
and known as the main, after, and 
fore tanks, respectively. Their 
diameters were as follows : Fore, 
51 feet 6 inches diameter, by 20 
feet 6 inches deep ; main, 75 feet 
diameter, by 16 feet 6 inches deep; 
after, 58 feet diameter, by 20 feet 
G inches deep ; with a total ca- 
pacity of 169,760 cubic feet— be- 
ing 27,750 feet greater than the 
capacity of the tanks in 1866. 
These immense structures were 
fixed to the sides of the ship, 
and supported by about 30,000 
cubic feet of timber. The weight 
contained in them was about 5520 
tuns, distributed as follows : Fore, 
1270 tuns ; main, 2580 tuns ; aft, 
1670 tuns ; total, 5520 tuns. 

The cable paying-out appara- 
tus, consisting of an elaborate 
series of break-wheels and stop- 
pers, with the measuring-ma- 
chine, and the " dynamometer," 
a machine for constantly record- 
on the cable, contained all the improve- 

The dy 



ing the strain 

ments that science and experience have suggested, 
namometer especially claims our notice, as being, to our mind, 
one of the most ingenious and useful contrivances connected 
with the apparatus. It is placed between "the stern of the 
ship and the paying-out breaks, and consists of a vertical 
frame- work of iron, in the center of which is fitted a grooved 
wheel, for the cable to pass under as it runs out over the stern 
of the ship. The wheel is made to sli.lo up and down tho 
frame as the strain on the cable varies, 03 , in other words, as 
the cable becomes tighter between the st.Jta and the breaks. 
At the side of the machine is a scale, with the calculated 
strains in hundredweights marked upon it ; and a hand fixed 
to the sliding-wheel traverses this scale, and indicates at any 
moment the strain on the cable. From the indicated strain, 
of course, the depth of water may be judged, and the breaks 
arranged accordingly ; but the dynamometer is of most ser- 
vice in cases of hauling back the cable. 

The ship was also fitted with a powerful set. of picking-up 
machines and tackle, together with buoys, buoy-ropes, mush- 
room anchors, and everything requisite for picking up the 
cable in case of a breakage, as in 1865. 

We must not forget to mention that the ship was also fitted 
with a complete set of " Wier's Pneumatic Signals," such as 
we believe are in use on several of the Cunard steamers. The 
uses to which this excellent apparatus is put are as numerous 
as they are effectual. The apparatus is rather complicated in 
its details, but simple enough in the principle on which it 
works. By pressing down a lever on a series of chambers of 
compressed air, the air from the latter is forced along a very 
small leaden pipe, producing instantaneously at the distant 
end some mechanical effect — either ringing a bell, or moving 
a hand, or lifting up a small flap, under which is written the 
signal meant to be observed. On the Great Eastern there 
were — 1. An apparatus at both ends of the ship for communi- 
cating various messages to both screw and paddle engines; 
2. An apparatus at each of the three cable tanks for signal- 
ing to screw and paddle to stop and reverse, in case of a 
hitch or foul-flake in the tank ; 3. An apparatus connected, 
by means of cams, with the shafts of the screw and paddle 
engines, registering the revolutions of the same on a clock 
placed in the engineer's office ; and 4. A communication was 
placed between the bows and the steering-wheel, to be used 
in case picking up should become necessary. Connected with 
some of the apparatus was also a tell-tale, which by an auto- 
matic action would indicate whether the order sent had been 
obeyed or not. 
We have given so lengthy a description of this pneumatic 
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apparatus, because we believe it to be one of the most useful 
inventions in the signaling department yet made. If pro- 1 
perly fixed, it is almost impossible for it to get out of order. 

With reference to the ship itsi If : so much has been said 
about the Great Eastern, that we do not wish to trespass upon 
our readers' patience with any long discourse upon the sub- 
ject ; but still the ship remains one of the wonders of the 
world, and we cannot pass on without some slight reference 
to its astonishing size and capabilities. 

The increased size of the cable tanks has taken away con- 
siderably from the convenience and appearance of the cabin 
and saloon accommodation, but still the cabins more resemble 
rooms in a hotel than what we usually understand by ships' 
berths ; and the saloons, especially the grand saloon, are still 
far beyond our ideas as to the size of any rooms to be found 
on board a ship. In fact, the ship more resembles a floating 
town than anything else we can think of. On what other 
ship can one find full-sized premises for butchers, bakers, 
plumbers, carpenters, blacksmiths, and fitters, with saw-mills, 
roperies, farm-yards, sheep-pens, pig sties, and store-rooms big 
enough to contain stores for a small army ? It cannot be 
doubted that for anything else besides cable-laying, the Great 
Eastern is too big. The expenses of keeping her in trim, 
and her daily expenses while at sea, are such that no ordi- 
nary number of passengers would, at the usual fares, make 
her pay. "Bat for cable-laying, she is the ship par excellence; 
and we doubt very much whether either of the present At- 
lantic cables would have been laid but for her size and gen- 
eral adaptability to the purpose. In the first place, no other 
ship could have taken the entire cable on board, thus ob- 
viating all the risks attendant upon changing from one 
ship to another in mid-ocean, as was done with so much 
danger with the first cable, in 1858. In the second place, her 
behavior at sea fits her better than any other ship in exist- 
ence for cable laying. She rolls to perfection when She has 
a heavy " swell " to encounter, but all her movements are of 
so regular and easy a character, that, in even heavy gales, 
the operation of cable-laying can proceed without any inter- 
ruption whatever. 

THE MANUFACTURE OF SULPHURIC ACID. 



From the Report of J. Lawrence Smith, United States Commissioner to 
Paris Exposition. 



Sulphur from Goal Gm. — in the manufacture of gas from 
coal, sulphide of hydrogen is one of the products from which 
the gas must be purified; and, for several years, what is 
known as the oxide of iron process has been adopted in large 
towns. This process consists in passing the ga3 through 
layers of peroxide of iron, mixed with some inert material 
to give it the necessary mechanical subdivision. The perox- 
ide of iron is reduced to protoxide of iron, and the sulphur 
is precipitated in the mass, remaining uncombined. Expo- 
sure to air reconverts the protoxide into peroxide of iron with- 
out altering the sulphur contained in it ; and this revived 
peroxide is used a second, third, and fourth time, in fact 
until the accumulated sulphur interferes with its rapid ac- 
tion, when it is replaced by fresh material. After repeated 
use this oxide of iron often contains as much as 40 per cent 
of sulphur. Some sulphuric acid factories employ this resi- 
due thus charged with free sulphur, and manufacture sul- 
phuric acid from it after certain cyanides are extracted from 
it by other factories. The amount of "sulphur that could be 
thus furnished annual'y is very great, estimating the sulphur 
in coal as one per cent, when its average is actually much 
greater. In London and its suburbs alone the gas produced 
annually would fuivi'sh 15,000 tuns, equal to 80,600 tuns of 
sulphuric acid. 1 1. Lawes, near London, uses 2,180 'uns of 
this residue, each Van furnishing, one and a quarter tuns of sul- 
phuric acid. 

Sulphur from California. — To the northeast of Jorax Lake, 
in California, and about one mile from it on the borders of 
Clear Lake, is a large deposit of sulphur, where solfatric action 
is still apparent. The amount of sulphur which has been 
deposited in this place is very large, csvering an area of sev- 
eral acres, and extending to a depth not yet ascertained. 
From six to eight tuns of this sulphur are refined daily, and 
are used in the manufacture of sulphuric acid, gunpowder, etc. 
A small quantity of cinnabar is associated with this sulphur. 
There is another large deposit two miles from this locality, 
at Chalk Mountain, and still another at Sulphur Springs fur- 
ther east ; but neither of them contains cinnabar. These and 
other localities of sulphur in California were represented in 
the collection sent from California by the Commissioner. 

Pyrites. — The manufacture of sulphuric acid from pyrites 
is probably the most important improvement made in manu- 
facturing chemistry since the production of carbonate of soda 
from sulphate of soda, by Leblanc ; and although it has been 
in operation for many years, it is instructive to review it in 
connection, together with the development of industrial 
chemistry in the past few years.; for hardly fifteen or twenty 
years have elapsed since all sulphuric acid was manufactured 
from Sicilian sulphur, with but one or two insignificant excep- 
tions, while now there is not more than one tenth of this acid 
made directly from sulphur. 

While the use of iron pyrites in the manufacture of sul- 
phuric acid, dates back prior to 1830. it was not until 1838 
that the short-sighted policy of the King of Naples, grant- 
ing the monopoly of Sicilian sulphur to Messrs. Taij? & Co., 
■of Marseilles, that it i use was fairly established, for the price 
of sulphur rose in England from $25 to $70 a tun, and in 
twelve months from that time, in England alone, not less 
than fifteen patents were granted for the manufacture of sul- 
phuric acid from pyrites. And although the monopoly was 
soon withdrawn, by the persuasion of English vessels of war 
and the diplomacy of other governments, the pyrites had 



secured a firm footing in supplanting sulphur in the manu- 
facture of sulphuric acid ; and since then its use has rapidly 
increased; giving a wholesome lesson to governments to ex- 
ercise great caution in granting monopolies and* in legislat- 
ing so as not to thwart industries based upon a science that 
draws colors rivaling the tints of the rainbow from coal, and 
that is not to be confined in the manner and method of its 
creations so long as the elements in one shape or another are 
at its command. 

Since the first production of sulphuric acid from pyrites 
the establishment at Fahlun, in Sweden, has employed this 
process altogether, pyrites being very abundant in that 
locality. This example was followed by Perret, of Chessy. 
France, where the pyrites contains from three to four per cent 
of copper, which metal can only be extracted by desulphur- 
izing the ore. From the mines of this locality 70,000 tuns of 
pyrites are burnt and exported annually, and the various lead 
chambers here for making sulphuric acid have a capacity of 
about 1,600,000 cubic feet. This process is carried on in all 
parts of France, whether the pyrites contains copper or not, 
and Sicilian sulphur is only employed for special purposes in 
France and England. 

In the middle of France the pyrites of d'Alais is principal- 
ly employed, it being very abundant. In the North of France 
the Belgian pyrites is used. In England the Irish pyrites is 
sometimes employed, although containing not more than 30 
per cent of sulphur; but most of the manufacturers use the 
pyrites coming from Huelva, in Portugal, containing 45 to 
50 per cent of sulphur, where the deposits of pyrites are re- 
markable for their great extent, extending into Andalusia, 
in Spain. 

One of the mines that is worked in the province of Alem- 
tejo, in Portugal, has a deposit of massive pyrites nearly a 
half mile long by two hundred and fifty feet across the 
widest part, and contains from two and a half to four per 
cent of copper. 

Pyrites is frequently arsenical, and as the sulphuric acid 
produced from it contains arsenious acid, it is unfit for many 
purposes, especially where it is employed in the manufacture 
of products of domestic economy, such as acetic, citric, and 
tartaric acids, and also in some of the industrial arts, and in 
cleansing the surface of metals for alloying them with tin or 
other metal. In these cases acid made from sulphur is to be 
used, or the pyrites acid is to be purified by means of sulphide 
of barium or by sulphide of hydrogen, when the acid thus 
treated is equal in purity to any other. 

It is not to be supposed, however, that sulphur is henceforth 
to be excluded from the manufacture of su phuric acid ; on 
the contrary, it is more than probable that many factories 
will return to its use, as the sulphur in Sicily is almost ex- 
haustless, and if ever the country becomes opened to the 
world by good and numerous roads, the price of sulphur 
must diminish ; and the diminution required is very small 
to bring it again into more common use among the acid 
manufacturers of the world. The factories in Belgium, in 
the North of France, and some in other parts of that country, 
those in Ger lany, and a number in England, will find it 
profitable in almost any state of the case to continue the 
use of pyrites. 

(To he continued.) 



THE NIAGARA ELEVATOR AT BUFFALO. 



A great deal of engineering skill has been displayed in the 
erection of the giant elevators now in operation in various 
parts of the country, and our readers will probably be inter- 
ested in some items respecting the Niagara elevator at Buffa- 
lo, which we cull from a letter of one of the correspondents 
of the New York Tribune. 

" This, although the largest, is only one of 25 others which 
line the river upon both sides for a mile from the harbor's 
mouth. Buffalo has often been called " the world's granary ;" 
a view of these elevators at work proves it. Bat a few years 
ago all the grain was handled in the bushel measure ; many 
will be glad to learn how it is handled now. I propose to 
give as minute a description of one of the great elevators by 
which this is accomplished as my memory will enable me. 
The produce of the great West is so enormous that it requires 
enormous steam power to handle the millions of bushels of 
grain which are passing through this port. 

" After several destructive fires, which consumed vast 
amounts of grain, a party of gentlemen determined to build 
an elevator that should be fire proof; the Niagara was the 
result. It is almost wholly composed of stone, brick, and 
iron, inside and out. The tall structure upon all elevators 
known as the "tower" is extremely liable to take fire, on 
account of the accumulation of dust, which is dry and highly 
inflammable. This tower has eight iron floors, reached by 
an iron, spiral stairway. The side walls are without open- 
ings. The foundations are stone and brick ; the superstruc- 
ture iron. The main building is 125 by 130 feet, the walls 
resting upon piles driven to ihe solid rock. The bins, which 
contain an enormous weight when full, rest upon independent 
foundations. There are 132 solid cut stone piers, each upon 
ni'ie piles. Upon each pier are three solid oak timbers, braced 
together, which support the floor of the bins 20 feet above 
the pavement. This gives room for spouting the grain from 
any one of the 144 bins, upon endless-belt grain-carriers, to 
the bottom of elevators, which raise it to the top of the 
building, whence it flows by its own gravity into boats or 
cars or other bins. Grain keeps best in wood, so the bins are 
made of planks six to ten inches wide, laid up like a block- 
house, flat-wise. The center bins are 73 feet deep, and those 
under the lowest part of the roof, 52 feet. An iron ladder is 
built into one corner of each to enable a man to examine the 
grain or sweep out the dust when empty, or for any other 
purpose. The valves for discharging the grain are plainly 



marked by registered numbers, and are opened or shut in the 
lower story, information being conveyed by speaking tubes 
throughout the building to those in charge of the various 
departments. The boiler and engine which set in motion the 
ponderous machinery are in a separate, fire-proof building, 
away from any danger from sparks. Some of the grain is 
shamefully dirty — a disgrace to the growers. Sometimes the 
owners of such grain contract to have it run through the 
cleaner, with which every perfect elevator is furnished. In 
this one the dirt is driven by a powerful blast through a 
sheet iron pipe, two feet in diameter, and discharged into the 
river. Tuns of a good manurial substance and some grain 
are thus wasted, though many weed seeds are got rid of. 
There should be a law requiring all grain passed through a 
public elevator to be passed through the cleaner, if not al- 
ready clean, before being offered for sale. 

" Now let us suppose that a vessel full of grain has arrived. 
The steamer upon which I am now sailing up Lake Erie, the 
Dean Bichmond, is capable of carrying 38,000 bushels of 
wheat. Imagine, if you can, the labor of transferring such a 
cargo, by the old process, with pails, tubs, half bushel meas- 
ures, bags, hands, shoulders, carts, and horses. Now, as soon 
as the hatches are off a signal is given to the engineer, and 
directly the machinery of the tower begins to rumble, and a 
ponderous iron case rises, until high enough to swing its 
foot out over the hatchway. Another signal, and down it 
drops into the pile of grain. This is the " leg," and contains 
a belt of iron buckets which scoop up the grain and carry it 
into the first story of the tower. There it is poured into the 
hopper of a weighing machine, gaged exactly for 100 bushels. 
The moment the scale turns a man in charge stops the sup- 
ply and opens a valve at the bottom, which lots out the 
grain while he is making his score ; it should be self-register- 
ing — perhaps it is. Then he closes the lower valve, and 
opens the upper, repeating the operation so often that 7,000 
bushels an hour are thus weighed. As fast as it falls from the 
scale hopper it is taken up by another elevating belt, and 
emptied into a receiver at the top of the tower, whence it runs 
to any part of the building. If it has to be cleaned it is re- 
weighed and loss charged, as well as a small charge for 
cleaning. The quantity, quality, and owner's name of the 
wheat in each bin is registered, the elevator proprietors be- 
ing responsible for the contents. The grain is sold by sam- 
ple, but can be readily inspected and quantity ascertained by 
visiting the bins. If the grain heats it is immediately trans- 
ferred to other bins, the operation giving it a thorough airing. 
As the floor of the bins is 20 feet above the ground, it will 
rjadily be seen how easily canal boats or cars can be loaded, 
while the unloadin r and elevating go on simultaneously. 

" Suppose a cargo of wet grain arrives at this elevator. 
The same machinery is applied to its discharge, but instead 
of being stowed in the bins or shifted about to dry it in the 
air, it is sent into a spout which conducts it into another 
building owned by the same company, and built for a model 
malt house, with all the modern improvements. Here upon 
drying kilns, each 50 feet square, 15,000 bushels of wet grain 
can be dried daily. At the time of my visit the kilns were 
all in full blast with a cargo of oats from a sunken canal 
boat, and I wondered whether his damaged grain, when dry, 
would be put upon the market ass und. On being 'kiln 
dried,' will the oats be ground for human food ? Or, having 
their vitality thus destroyed, if sold cheap, will they be, like 
other trash, mixed with 'Norway oats' and sold as pure 
improved seed ? This malt house is 212 feet long and 54 feet 
wide, of solid blue limestone, with slate roof, iron gutters, 
and fire-proof floors, where the barley is sprouted, after hav- 
ing been steeped, 500 bushels at a charge. The kilns are 
heated by anthracite fires in the basement, and the flues are 
conducted up to and form the bottom of the kilns, which are 
of perforated iron, so that all the air or gas of the furnace 
may pass out through the grain. The finished malt or dried 
grain can be delive-red directly from the store rooms of the 
malt house to the cars which run between the building and 
the elevator." 



Tine Woolwich dockyard Abandoned, 
This celebrated dockyard, nine miles southeast of London, 
which has been in operation as government works for over 
three hundred years, has been closed, arid will either be sold 
or leased to private shipbuilders. This dockyard, at the 
lowest estimate is worth $5,000,000, and if leased at 2J per 
cent on this valuation, would yield a rent of $125,000. 

The town of Woolwich has a population of over 40,000 
souls, and owes its prosperity to the government establish- 
ments. In addition to the dockyard, which is one, mile in 
length, separating the town from the Thames, it is the site 
of the largest arsenal in Great Britain, which covers more 
than 100 acres, and contains 24,000 pieces of ordnance and a 
vast amount of warlike material. Woolwich is also the 
headquarters of the Royal Horse and Foot Artillery and 
Corps of Sappers and Miners, for the accommodation of 
which extensive barracks have been built and parade grounds 
prepared. It is also the seat of a Government Military Aca- 
demy for engineeiing and artillery. 

In consequence of the increasing shallowness of the 
Thames, the Woolwich dockyard has been used for the con- 
struction of steamers and the lighter class of vessels, and 
for the above reason the establishment is now closed. When 
in full operation, the dockyards employed two thousand 
workmen, and great apprehensions of distress and inconven- 
ience were entertained in case this large number of men 
should be discharged at once. However, the force was grad- 
ually reduced, and when the works were finally closed, only 
two hundred men were at work. The removal has causedo 
many dwelling houses in the town to^lcome empty, and th 
business of the tradesmen has been seriously affected. 
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The first ship built at Woolwich was the Henri Grace de 
Dien, named after Henry VIII. Subsequently, in 1637, the 
Sovereign of the Seas, carrying 167 guns, and the largest ship 
of war then known, was built at this yard, and in 1751 the 
Royal George, yihich. foundered at her. anchorage at Spithead. 



SOME EXPERIMENTS WITH THE GREAT INDUCTION 
COIL AT THE ROYAL POLYTECHNIC. 



BY JOHN" HENRY PEPPER, F.O.S., ASSOC. INST. C. 1 



THE LAKGB INDUCTION COIL. 

We extract from the Chemical News the following abstract 
of a paper communicated to the Royal Society, by J. P. Gas- 
siot, F.R.S. : 

" The length of the coil from end to end is 9 feet 10 inches, 
and the diameter 3 feet ; the whole is cased in ebonite ; it 
stands on two strong pillars covered with ebonite, the feet of 
the pillars being of a diameter of 22 inches. The ebonite 
tubes, etc., are the largest ever constructed by the Silver 
Town Works. 

" The total weight of the great coil is 15 cwts., that of the 
ebonite alone being 477 lbs. 

" The primary wire is made of copper of the highest con- 
ductivity and weighs 145 lbs. ; the diameter of this wire is 
0-0925 of an inch, and the length 3 770yards. The number of 
revolutions of the primary wire round the core of soft iron is 
6,000, its arrangement being 3, 6, and 12 strands. 

" The total resistance of the primary is 2-201400 British As- 
sociation units, and the resistance of the primary conductors 
are respectively — for three strands, 0-733800 British As- 
sociation units ; six, 0.366945 B.A.U. ; twelve, 0-1834725 
BA.TJ. 

" The primary core consists of extremely soft straight iron 
wires 5 feet in length, and each wire is 0-0625 of an inch in 
diameter. The diameter of the combined wires is 4 inches, 
and the weight of the core is 123 lbs. 

" The secondary wire is 150 miles in length ; it is covered 
with silk throughout, and the average diameter is 0015 of 
an inch. 

" The total weight of this wire is 606 lbs., and the resis- 
tance is 33-560 B.A. units. The length of the secondary coil 
is 55 inches, and the insulation throughout is calculated to be 
95 per cent beyond that required. The secondary wire is in« 
Bulated from the primary by means of an ebonite tube of \ an 
inch in thickness and 8 feet in length. 

" The length of the secondary coil is 54 inches, the diame- 
ter is 19 inches, and without the internal ebonite tube con- 
taining the primary wire and iron core it is a cylinder 19 
inches in diameter and 6 inches thick. 

" The condenser, made in the usual manner with sheets ot 
varnished paper and tinfoil, is arranged in six parts, each con* 
taing 125 superficial feet, or 750 square feet of tinfoil in the 
whole. 

" A large and substantially made contact breaker, detached 
from the great coil and worked by an independent electro 
magnet, was constructed, and worked very well with a com- 
paratively moderate power of 10 or 20 large Bunsen's cells , 
when, however, the battery was increased to 30 or 40 cells, it 
became unmanageable. 

" A Foucault break, with the platinum amalgam and alco- 
hol above it, was now tried, and answered very much better 
than the ordinary contact breaker ; there was no longer any 
burning or destruction of the contact points, although the 
great power of the instrument appeared to cause continued 
decomposition in the water of the alcohol placed above the 
platinum amalgam ; and every now and then the spirit was 
violently ejected, probably by explosion of the mixed gases 
taking place in the amalgam, in which they collected in 
bubbles ; the alcohol took fire constantly and had to be ex- 
tinguished. A large and very strong glass vessel (in fact, an 
inverted glass cell belonging to a bichromate battery) was 
bored through, and the neck fitted into a cap with cement, a 
thick wire covered with platinum being inserted in the bot- 
tom ; the platinum amalgam was poured on this, and over it 
a pint or more of alcohol ; the contract wire was also very 
thick and pointed with a thick stud of platinum, and, being 
attached to a spring, contact was easily made and broken. 
Explosions did not occur, flashes of light could be seen be- 
tween the amalgam and the alcohol, and the hight of the 
column of the latter prevented the forcible ejection of the 
spirit, which no longer took fire. The break was used for 
eight hours in a continuous series of experiments. 

" The Bunsen's battery used in the experiments was made 
with the largest porous cells that could be obtained, and each 
cell contained about one pint of nitric acid 

" Some experiments were tried with the battery arranged 
for intensity, and used with the complete condenser of 750 
square feet of tinfoil and 1,500 square feet of paper. At first 
five cells were used, and these gave a spark 12 inches in 
length. The number of cells were gradually increased until 
50 were in operation, when a spark from 28 to 29 inches in 
length was obtained. 

" In order to ascertain whether any variation in the size of 
the condenser would affect the length of the spark, a number 
of experiments were tried ; and it was found that when half 
the condenser was used the spark increased in length up to 
20 cells, but not after. 

" Experiments were now tried to ascertain whether any in- 
crease in the length of the spark could be obtained by arrang- 
ing the battery and the primary coil for quantity, but no ma- 
terial a dvantage was obtained by this arrangement ; even 
where three groups of cells were connected a decrease in 
the length of the spark is observed when compared with the 
45 or 50 cells arranged for intensity, the dfference being as 20 
to 28 



" The spark obtained from the large coil i s thick and flame- j 
like in its appearance, and therefore it will be alluded to as 
the ' flaming spark.' 

" When the discharging point and circular plate are 
brought within 6 or 7 inches of each other, the flaming na- 
ture of the spark becomes still more apparent. 

" Two light yellow flames curving upwards appear to con- 
nect the opposite poles. If a blast of air from a powerful bel- 
lows is directed against a flaming spark, the flaming portion 
can be blown away and increased in area, and thin wiry 
sparks are now seen darting through it, sometimes in one 
continuous stream, at another time divided into three or 
more sparks, all following the direction in which the flame 
is blown. 

" The flaming spark is very hot, and if passed through as- 
bestos (supported on an insulating pillar), quickly causes the 
latter to become red hot. 

" When powdered charcoal is shaken from a pepper box 
into the flaming spark in a vertical line and in considerable 
quantities, the greater part of the light is obscured, and the 
whole form of the flaming spark presents the appearance of a 
black cloud with a line of brightly ignited particles fringing 
the bottom parts. If the charcoal is dusted through in small 
quantities, each particle becomes ignited, like blowing char- 
coal into a hydrogen flame 

" When the flaming spark is directed on to a glass plate 
upon which a little solution of lithium chloride is placed, the 
latter colors the flame upwards to xhe hight of 3 or 4 inches in 
the most beautiful manner; and if the point of the discharge is 
tipped with paper, or sponge moistened with a little solution 
of sodium chloride, the two colors (the yellow Irom the salt, 
and the crimson from the lithium) meet each other, a neutral 
point being found about half way, and thus illustrating ap- 
parently the dual character of electricity, and that + passes 
to — electrical, and 'dee versa. 

• The flaming spark can be obtained in perfectly dry air. 

' While passing through common air, if blown against a 
sheet of damp litmus paper, the latter is rapidly changed red. 
In order to ascertain whether the acid product was nitric 
acid, the flaming spark (9 or 10 inches in length) was passed 
through a tube connected by a cork and bent tube with a 
bottle containing distilled water, from which another tube 
passed to the air pump ; on drawing the air slowly over the 
spark, and passing the former into the bottle, nitric acid was 
obtained in large quantities, so much so that it could be de- 
tected by the smell and taste as well as by the ordinary tests. 
The popular notion that nitric acid is always produced during 
a thunder storm would therefore appear to be correct. To de^ 
termine the effect of a cooling surface on the flaming spark, 
a hole 1| inches in diameter was bored through a thick block 
of Wenham Lake ice, and the spark passed through the air in 
the tube of ice ; no change took place, and the spark was still 
a flaming one. 

" When the spark was received on the ice, it lost its 
flaming character, and became thin and wiry, spreading out 
in all directions. 

" If the discharging wires were tipped with ice, the spark 
was always flaming when any thickness of air intervened be- 
tween them. Even over the ice, if the spark passed a frac- 
tion of an inch above the surface, it was always a flaming 
one, but changed to the thin spark when the point of the dis- 
charging wire was thrust into the ice. 

" If one of the discharging wires of the great coil is brought 
to the center of a large swing looking-glass and the other wire 
connected with the amalgam at the back, the sparks are thin 
and wiry, arborescent,, and very bright; the crackling noise 
of these discharges being quite different from that of the 
heavy thud or blow delivered by the flaming spark. 

" When the discharging wire is brought close to the flame 
of the looking-glass, or if a sufficient thickness of air inter- 
venes, the spark again becomes flaming ; or, as sometimes 
occurs, if the discharging wire is placed about 5 inches from 
the frame, the spark is partly flaming and partly wiry, i. e., 
when it impinges on the glass. 

" The spectrum isa continuous one with the sodium line. 

" When the blast of air is used, and the wiry sparks made 
apparent, then the nitrogen line appears. 

" The flaming spark has been ascribed by some experienced 
observers to the incandescence of the dust in the air, and es- 
pecially sodium chloride 

" To ascertain whether the ' flaming spark ' could be ob- 
tained with a small number of cells, the large Bunsen's bat- 
tery was reduced to three cells, and it was found that no ap- 
preciable spark could be produced when the whole primary 
wire was used with less than five cells. 

" By reducing the length of the primary wire, and using 
the four divisions separately, with five cells the spark was 
wiry, and varied from 4| to 6^ inches ; with 10 cells it was 
wiry, and varied from 8J to 9J ; in the latter the spark was 
slightly flaming. With fifteen cells the spark was slightly 
flaming, and varied from 10 inches to llf inches. With 
twenty cells a flaming spark varying from 11^ inches to 12£ 
inches was obtained. 

" When the two wires from the secondary coil are placed 
in water, no spark is perceptible, even when the wire was 
brought very close together, until they touch. 

" If the negative wire is passed through a cork, on which a 
glass tube (a lamp glass.) is fixed containing a depth of 5 
inches of water, and the positive wire is brought within half 
an inch of the surface of the water in the tube, it becomes red 
hot, and if drawn further away from the surface the upper 
part of the tube is filled with a peculiar glow or light abound- 
ing in Stokes' rays. 

" The experiments with the vacuum tube, and especially 
Gassiot's cascade, are, as might be expected, very beautiful. 
When a coal gas vacuum tube of considerabls diameter, and 



conveying the full discharge from the secondary coil, is sup- 
ported over a powerful electro-magnet axially, the discharge 
is condensed and heat is produced. 

" If placed equatorially, the heat increases greatly, and 
when the discharge is condensed and impinges upon the 
sides of the glass tube, it becomes too hot to touch, and if the 
experiment was continued too long the tube would crack. 

" The enormous quantity of electricity of high tension 
which the coil evolves, when connected with a battery of forty 
cells, is shown by the rapidity with which it will charge a 
Leyden battery. 

" Under favorable circumstances, three contacts with the 
mercurial break will charge 40 square feet of glass. 

" On one occasion a series of twelve large Leyden jars ar- 
ranged in cascade were discharged ; the noise was great ; 
and each time the spark (which was very condensed and 
brilliant) struck the metallic disk, the latter emitted a ringing 
sound, as if it had received a sharp blow from a small 
hammer. 

" The discharges were made from a point to a metallic disk; 
and when the former was positive the dense spark measured 
from 18| to 18f inches, and fell to 2-J- inches when the me- 
tallic plate was positive andthe point negative. 

" Variations of the Lyden-jar experiments were tried by 
connecting the coil worked by a quantity battery of 25 + 23 
cells with six Leyden jars arranged in cascade, and the spark 
obtained measured 8-J inches. 

" The same six jars connected with the coil, when the fifty 
cells were arranged continuously for intensity, gave a spark 
of 12 inches of very great density and brilliancy. 



Earthquake-Proof Kuildings. 

The recurrence of earthquake shocks in California has led 
to a discussion of the methods of building houses in such a 
manner as to be virtually earthquake-proof. A San Francisco 
architect, Mr. Saeltzer, has read a paper on this subject be- 
fore the California Institute of Architecture, in which he con- 
tends that. flexible materials only should be used in building. 
His theory is as follows : 

" By distributing the whole weight of the building on piers 
of stone, brick, or iron, or on wooden piles— in fact, isolating 
the foundation in such a manner that these piers or piles 
form part of the foundation — ■ and by connecting them 
with iron beams screw-bolted together, the building is then 
well anchored at the proper place; in fact, this style of found*, 
ation will form a girding all round the building longitudi- 
nally and transversely. 

" This mode of construction will insure, first of all, the 
least contact with the earth ; secondly, concentration of the 
whole mass of the building on single points only with 
strong anchorage ; thirdly, more elasticity of the foundation, 
and consequently more elasticity in the whole mass of the, 
building ; fourthly, a combination of heterogeneous materials 
in one mass — an amalgamation — one of the most important 
points to be gained; fifthly, this style of building is the 
cheapest of all, and in most cases applies to our wants and 
climate, and to the desired architectural arrangements, and is 
applicable to any material." 

* * * " rpjjg advantage of the concentration of the 
whole mass on piers will at once be visible. A pier has more 
elasticity than a solid wall, and if placed isolated, in the pro- 
portion of about eight times the hight to its base, this pier 
would, by a slight movement of the earth, lose its point of 
gravity ; but by connecting a number of piers horizontally, 
traversely, and longitudinally, and by resting the weight of 
the whole building upon them, they become restrained in 
their natural action till the whole mass of the building be- 
gins to move. 

" That piers will facilitate the rapidity or velocity of the 
movement of the whole mass, nobody will deny ; inasmuch 
as they stand isolated, are comparatively weaken than a solid 
wall, and have solely to depend on themselves, in their own 
strength and nature, without any assistance from a connect- 
ing wall. It is hardly necessary to mention that the piers 
should, of course, be in proportion to the weight they have 
to support, and should be placed at proper distances for se- 
curity." 

* * * « rp m any it may seem strange that the towers 
of San Francisco stood so well during the late earthquakes, 
with hardly any apparent damage, and that also in European 
cities the towers have also been less injured; a fact which 
proves, in a most striking manner, that the flexibility or elas- 
ticity of a mass is a necessity for safety. A tower is a pier of 
high proportion, and forms a high pendulum, and naturally 
swings with more rapidity than a longer mass, a nd hence 
there is less danger. The tower of the Doin of Erfurt, at 
present a fortified city in Prussia, contains the largest bell in 
the world except the celebrated bell in Moscow. This bell 
requires twenty-four men to set it in motion, and when in 
motion has always caused an oscillation of the tower varying 
from four to five feet from the perpendicular line. For cen- 
turies this bell has been used, and the tower remains as per- 
fect as ever. This tower is built of cut stone, with the finest 
details of Gothic architecture. I merely give this example 
to show the flexibility even of stone, provided the proportions 
are right. 

" All our hotels stood well, also a large number of stores ; 
in fact all buildings supported on piers or columns. All the 
bodies of churches also stood well, especially where buttresses 
were introduced. Each buttress forms a pier, and has, con- 
sequently more elasticity, and always will stand well, pro- 
vided the proportions are artistically carried out. Very low 
churches, built more in the proportions of a stable, are un- 
safe ; in fact, all buildings one story high and of considerable 
extent are liable to danger, more so than two or three-story 
buildings, no matter of what materials soever." 
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Floating Telegraph Station and Lightship. 

We gave on page 36, Vol. XVII., a description with illus- 
trations of floating batteries, buoys, and lifeboats, invented 
by Capt. John Moody, late Managing Director of the Goole 
Steam-Shipping Company. 

We now present to the consideration of our readers an 
improvement on the form of the lightship, an engraving of 
which was given in the article referred to. 

The great difficulty to be overcome in the perfection of this 
invention waS to obtain a suitable vessel capable of being 
moored in any sea however tumultuous, and to obviate the 
continuous rolling motion of the lightships hitherto used, 
the great essential in a floating telegraph station being buoy- 
ancy with stability and constant steadiness, Which a sharp 
vessel cannot give. 

The vessel is constructed with four equal rays or projec- 
tions proceeding from a central circular deck 
protected by iron bulwarks, sloping outward 
at the top. Proper openings are made through 
the deck to the interior of the vessel for' 
companions and skylights, as well as good 
large scupper holes round the bulwarks to 
take off all water from the deck, so that even 
if it were possible for this part of the vessel 
to fill with water it would all run out through 
the scuppers ; nor would there be any danger 
of foundering, owing to the great buoyancy 
of the vessel, her clearing valves, and her di- 
vision into numerous water-tight compart- 
ments and other internal contrivances. 

The vessel is also constructed to deflect the 
waves as they strike, instead of allowing 
them to break upon deck, as in the ordinary 
form of vessel. 

It is proposed by the inventor to use these 
vessels as intermediate telegraph stations 
where long submarine cables are laid. For 
example, he would, in establishing an At- 
lantic cable, carry it in comparatively short 
lengths, placing one of these vessels some- 
where in mid-channel with a cable from 
Land's End. The next vessel would be placed 
off- the Western Islands, or Hebrides, and 
the third off the American coast, from which 
a cable would be carried direct to New York. 

By this means the cable would be divided 
into shorter lengths without increasing its 
aggregate length, and it is claimed the fol- 
lowing advantages would be secured : 

1. The diameter and weight of the cable 
would be considerably lessened, thereby di- 
minishing its cost. 

2. These shorter lengths could be carried 
out and laid by a smaller steamer than that 
employed in laying the present cables, thus 
very considerably reducing the cost of laying 
them. 

8. These shorter cables, should they break, 
could be repaired or replaced with new 
lengths in a much shorter time, with much 
less labor, and at a greatly diminished risk 
and cost than in the case of a cable stretch- 
ing from shore to shore. 

Capt. Moody claims that even supposing that the cable laid 
in lengths was only intended to be used at its shore ends for 
through messages, such a plan would possess the advantages 
enumerated ; but he claims numerous other advantages for 
this system. 

Among these later advantages are the following : 

Ships could call, and masters could communicate with their 
owners, whether in England, France, or the Continent, on 
that side the cable, or in America on this side. Masters on a 
trading voyage, and a long time out, would thus be enabled 
to send home letters and papers giving full information of 
the results of their voyages ; for these mid-ocean stations 
could be made available for post-offices as well as telegraph 
stations. Arrangements could be made with the mail steam- 
ers to call for letters and anything else that might be left at 
the stations. 

By means of these stations, money and bills could be trans- 
mitted from masters to owners. 

Large quantities of all kinds of stores and provisions 
could also be kept there for sale to passing ships, and to re- 
lieve shipwrecked people who might be picked up, or who 
in open boats had succeeded in gaining the station. 

News of wrecks or disasters at sea could be sent through 
the cable, and assistance might be obtained for many a ship 
which otherwise would be lost. Lifeboats should be kept at 
these stations (built upon the same principle as the telegraph 
ships, somewhat modified — that is, with four rays or arms, 
which would render them free from liability to upset), for 
the purpose of saving life, rendering salvage services, and 
as a means of communication with passing ships ; so that 
all these floating stations would thus become not only places 
of business, but places of refuge in the very midst of the 
ocean. These stations could be boarded in all weather, for 
from their peculiar form they could always be approached on 
the lee side, where the sea would be much broken, and per- 
fect safety in boarding secured. 

In fact these stations might be made the centers of com- 
munication between all nations by a simple system of cross 
cables; as, for example, in a cable between Europe and America, 
the first or mid-channel station might have short cross cables 
to England and France, the next station, placed off the 
Western Islands, could have a short cable carried to the 
principal island in the group, putting it in communication 



with America, England, France, and the whole Continent of 
Europe ; and what Could be done in that case in that ocean, 
could be done in all other cases, and in all »ther oceans and 
seas, until the whole world became connected together. 



"FAST" METHODS OF TELEGRAPHY. 



We herewith give, as promised, an extract from the Report 
of the President of the Western Union Telegraph Company, 
on the subject of "fast" telegraphy. It has a certain historical 
value and is of interest in other points of view. It is quite 
evident that this company, if the report of the President may 
be considered as a fair representation of the opinions of the 
Directors, do not have much faith in new improvements. 
This view we do not indorse. We hope to live to see the 
time when ten words shall be transmitted in the time now 




FLOATING- ELECTEJC TELEGKAPH STATION AID LIGHTSHIP. 

occupied in sending one. The opinions expressed as to the 
impracticability of doing telegraphic work faster than it is 
now done we deem to be without any solid foundation. But 
so long as telegraphic business is limited by high tariffs, and 
the capacity of the present system is ample to do the work 
required, the value of a system of fast telegraphy will not be 
appreciated by telegraph owners. We advise our readers, 
therefore, to remember that there is another side to this ques- 
tion, to which we perhaps will at some future time again re- 
recur. 

Mr. Orton in his report says : For many years past, efforts 
have been made to perfect a system of rapid telegraphing, 
which should be able to transmit several times as many dis- 
patches per hour over a telegraph wire as can be done by the 
Morse instrument. The theory upon which all the experi- 
menters in this direction have proceeded is that electricity 
has a definite velocity like light, and that all that is neces- 
sary to produce the most rapid writing at any distance is an 
instrument to record the signals produced by an automatic 
process, similar in principle to Professor Morse's original type 
and port rule transmitter. » 

In 1844 Mr. Bain, of Edinburgh, devised a plan of per- 
forating the dispatches for transmission through a strip of 
paper, in the characters of the Morse alphabet. The prepared 
paper was then passed between a metallic comb and roller, 
which were in connection with the line wire, the circuit be- 
ing completed when the teeth of the comb passed through 
tl>e holes in the paper. At the receiving station he used 
chemically prepared paper, upon which the messages were 
recorded in colored dots and lines. The apparatus, although 
very attractive in theory, has never been of any practical 
value, as the time occupied in preparing the messages for 
transmission is many times greater than that required for 
sending by the Morse system, and an equal, if not greater 
length of time is consumed in copying them, while the Morse 
operator, who reads by sound, copies his messages as fast as 
they are sent. Subsequently, . Mr. Humaston and others in- 
vented instruments for more rapidly perforating the paper, 
which it was thought by some would bring the "fast system" 
into general use, but these anticipations have never been 
realized. Mr. Humaston's apparatus, although very ingenious 
in design, is of so complicated a character as easily to get 
out of order, while its capacity for producing the Morse char- 



acters, When worked by an expert operator, is only about one 
third as great as that of the ordinary hand key. Added to 
these difficulties are the still more serious ones that messages 
cannot be sent by this system at a faster rate of speed than 
by the ordinary Morse apparatus, except over comparatively 
short distances ; that it cannot be used upon a wire strung 
upon poles with other wires ; nor will it work during a mag- 
netic storm, except by the employment of a double line. 
Taking all of its merits and demerits into account, it is so 
greatly inferior to the Morse, and other systems in use, that 
it cannot be profitably employed either in connection or in 
competition with them. When the fast method was invented 
the relative proportion of telegraphic facilities to the require- 
ments of the public was very small ; but during the score of. 
years which have intervened the jrate of increase of the lines i 
has exceeded that of the business, so that at the present time, i 
there are not only enough wires to transmit, 
all that is offered, but they are equal to the > 
performance of a much larger service, pro- 
vided the messages could submit to a delay 
as great as that required to prepare them 
for transmission by the punching process* 
Therefore, the introduction of the compli- 
cated automatic system, even if it were prac- 
ticable, is unnecessary. 

The bulk of the business is received at our 
offices for transmission between the hours of 
eleven A. M. and two p. M., and all must re- 
ceive immediate dispatch — both law and cus- 
tom requiring that every message shall be 
forwarded in the order of its receipt. This 
peculiarity of the service necessitates the 
erection of many more wires than would be 
necessary if the work could be spread over 
the whole day. In Belgium speed rates are 
established to compensate for the loss by the 
reduced tariff, and a telegram requiring im- 
mediate transit is charged threetimes the or 
dinary rate. This innovation is embodied in 
the so-called postal telegraph system sought 
to be introduced in this country. Were this 
plan inaugurated here, business men, to 
whom time is money, would be obliged to 
pay an extra price to secure that promptness 
and certainty of transmission without which 
the telegraph is of little value for all impor- 
tant transactions. 

The value of the telegraph does not con- 
sist in the amount of time which can be saved 
by it over the mail or other means of com- 
munication, but in its practical annihilation 
of time. A telegraphic dispatch, for exam- 
ple, might occupy two days in going from 
New York to London, and yet reach there 
eight days in advance of the mail, but this 
would not be a proper performance of the 
functions of the telegraph. Instant and con- 
stant communication is what is required, and 
hence the introduction of any apparatus 
which interposes an unnecessary delay in the 
preparation of dispatches, either for transmis- 
sion or delivery, is a change for the worse 
This is a disadvantage which the so-called ' 
" fast systems " labor under, and which will forever preclude . 
their use. 

The automatic " system, however, is especially unfitted for - 
the transmission of press reports, as this process enables but ; 
one station to receive at the same time, while the Morse ; 
wires can be connected throughout the country, and the news s 
sent to every office with a single manipulation. The prepa-. 
ration for transmission of so great an amount of matter by 
the punching process as we daily transmit for the press,, 
would entail an expense for labor and machinery far greater 
than the entire receipts of this company for regular press 
reports. 

The double transmitter— an apparatus for working both 
ways over one wire at the same time — has also long occupied 
a prominent place among speculative telegraphers, and has 
recently been extensively .advertised by the promoters of 
various competing lines. During the past twenty years there 
have been several inventions for accomplishing this result, 
the first being that of Dr. Gintl, of Germany ; but while it is 
possible, under certain exceptional circumstances, to transmit 
messages both ways at the same time, over one wire, the con- 
ditions under which this result is obtained are such as to 
render the general use of the system impossible. If there 
were, however, any practical value in this apparatus, its use 
— like that of the Morse telegraph — is freely open to all. 

Tub following is given as the composition of a good bath 
for electro-plating metals with platinum : In a solution of 
chloride of platinum sprinkle finely powdered carbonate of 
soda until bubbles of carbonic acid gas cease to appear, add 
to this solution equal quantities of glucose and sea salt, until 
the coating of platinum loses all blackness and becomes of 
the natural color of the metal. The advantage of this bath 
is that it may be concentrated to any degree, and thus main- 
tained for a long time. The articles to be plated are placed 
in a pierced zinc receptacle, and the bath heated to about 
140°; after a few moments the articles are withdrawn, 
washed, and dried in sawdust. 



A copy of the Declaration of Independence in Chinese and 
on silk is on exhibition in California. The silk on which it is 
written, measures about five feet in length and twenty inches 
in width. 
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Improved Knife Guard. 

This neat little device has for its object the provision of a 
simple attachment to knives used for peeling fruits and vege- 
tables, so as to gage the thickness of the paring ; and it may 
.also be advantageously used in slicing, perfect uniformity of 
'thickness in the slicing being very desirable in properly dry- 
ing apples and other fruits. 

Fig. 1 shows a knife, with the guard attached; and the de- 
tiail section in Fig. 2 shows the simple method of attaching it 
•to the knife blade. 

The guard consists of a wire, bent twice, at right angles, so 
6fls to leave a portion lying parallel to the edge of the blade 
The edge of the blade en- 
gages in nicks on the elbows 
'"thus formed,these nicks being 
•cut at uniform intervals at 
both ends of the guard, so that 
the latter may be adjusted to 
any required thickness. 

After these bent portions of 
the wire pass across the edge 
of the blade, they are turned 
up again at right angles, and 
a thread is cut upon the ex- 
tremities, upon which small 
thumb nuts are placed. The 
edge of the knife blade being 
placed in the desired nicks, 
above described, the thumb 
nuts are turned down to en- 
gage with the back oi the 
Wade, thus firmly fastening 
the guard. 

Simple as this invention is, 
it is one of that character 
which is, on the whole, most 

remunerative. Its advantages are obvious to the merest tyro 
in invention, and its expense must bea mere trifle. 

Patented, through the Scientific American Patent Agency, 
Oct. 5, 18G9, by E.A. Goodes. For further information address 
•the Philadelphia Patent and Novelty Co., 717 Spring Garden 

St., Philadelphia, Pa. 

. «»<».«. 

THE USE OF COUNTES-PRESSURE STEAM IN THE LOCO- 
MOTIVE EBGIME AS A BRAKE. 



jection of steam, and the substitution of this for the gases 
drawn from the smoke-box has proved sufficient to render the 
counter-pressure steam applicable for stopping and shunting 
in stations, and for moderating the speed in the descent of 
goods trains on gradients of 1 in 260. Indeed, the injection 
of steam alone has been effectually applied to light trains on 
a short incline of 1 in 22. 

But experience soon showed that the only general and 
complete solution of the question is found in the injection of 
water. To complete the absorption of the heat produced by 
the compression in the cylinders, to force back the steam into 
the boiler, and to render the reversal of the steam an abso- 




The work of M. L. Le Chatelier, noticed in our last, entitled 
" Railway Economy," and in which the above subject is dis- 
cussed, is probably the most important work on railway engi 
neering recently published. The improvement in the appli- 
cation of counter-pressure steam which gave rise to the work, 
we consider the greatest advance made in railway engineering 
since Stephenson demonstrated that a train could be drawn 
on smooth rails by smooth surfaced wheels. 

We shall give an illustration and an account of this im- 
provement, extracted from the treatise above alluded to, which 
will serve to impart a general idea of its nature ; but there 
are many nice scientific points connected with its operation, 
which the reader will seek from the 
work itself, and which will amply 
repay the research. 

The author gives the history of the 
improvement as follows : 

About the middle of 1865, when I 
first thought of organizing a system 
of experiments for removing the diffi 
culties of reversing the steam, I began 
by trying whether it would be possi- 
ble to work the engine for any con- 
siderable time by means of the com- 
pressed air apparatus of M. de Bergue. 
I soon convinced myself that the 
heating of the cylinders went on 
so rapidly that this system was inap- 
plicable for any length of run. It was 

ihen that I drew up a complete programme of experiments, 
the sum and substance of which was to establish a communi- 
cation between the boiler and the lower end of the exhaust 
pipe, in order to supply there a jet of steam or of water, and 
to force into the boiler the elastic fluids — steam or gases 
discharged from the cylinders by the return stroke of the 
piston. I pointed out three combinations to be experimented 
on in succession, according to the greater or less difficulty 
found in completly cooling the cylinders. 

1st. Injection of steam mixed with air. 

2d. Injection of steam in sufficient excess to prevent the 
entrance of air. 

3d. Injection of water, instead of steam. 

At first I supposed that the steam would carry along with 
it a sufficient quantity of water to absorb the heat produced, 
and that it would be condensed before reaching the cylinders. 
This idea was incorrect. During the working with steam re- 
versed, the water ceases to be in a state of violent ebullition, 
and is only carried over in small quantities ; and, besides, 
when the steam expands in issuing from the boiler, it dries, 
and the small quantity of water brought with it is almost 
entirely converted into steam. 

The first experiment with a mixture of steam and gases 
drawn into the cylinders did not give favorable results. With 
the injection of an excess of steam — a system which I char- 
acterized as an inverted steam engine — more satisfactory re- 
sults were obtained, and it was found possible to work with a 
moderate admission of steam with light loads on moderate 
gradients, without burning the packings, and without injur- 
ing the rubbing surfaces. We have in France the example of 
a railway on which 200 engines have only a cock for the in- 



GOODES' KNIFE GUARD. 

lutely innocuous operation, water is the only appliance. 

The engineers in Spain, to whom I intrusted the experi- 
ments, never quite understood the effects which the injection 
of water should produce. The application of it was there- 
fore made with timidity and with doubt. 

They imagined that it must be reduced to the minimum 
quantity. As a consequence, the results obtained in this, the 
first application, were never complete, despite successive in- 
crements of the quantity of water added to the steam. It 
was in France that engineers first recognized the necessity of 
giving a great preponderance to water over sterm, and thus 
succeeded in rendering the new system applicable under 
every circumstance of the locomotive service. 

For many months the official reports sent from Spain 
announced that the results obtained, from a mixture of steam 
and water, were quite satisfactory, but this was afterwards 
proved not to be the case. For two years and a half after 
my first programme was drawn- up, this idea, that the solu- 
tion of the problem consisted in injecting a mixture of steam 
and water in the exhaust pipe, prevailed. By successive 
trials — by rendering the steam and water cocks altogether 




independent of each other under the hand of the driver, the 
suitable proportion of water to steam in the various circum- 
stances of admissson, speed, distribution, and dimensions of 
cylinders, was arrived at. It is by correcting this erroneous 
notion, which attributes to steam a necessary part in the ac- 
tion, that in France alone the system has been applied to 
1,860 engines in work, or being fitted with the necessary ap- 
paratus. The practical result has been complete, because of 
the independence of the injecting cocks, which has allowed 
of the proportion of water being carried to the necessary 
limit in each case. 

At the end of the year 1868, being free from my usual ocu 
pations, I determined on a consecutive study of the question, 
and on the verification of the results which had been obtained 
independently of my control. I soon perceived that my origi- 
nal notion — on which I had often by correspondence in- 
sisted — was correct in every respect ;- that the true solution 
consisted absolutely in the injection of water — that this solu- 
tion satisfied every condition of the problem, and is probably 
the only one entirely applicable in cases of full admission 
and great speed. Steam, in fact, plays only a secondary part, 
prejudicial when above certain proportions, and, when used, 
to be applied with great caution, and only within certain 
limits. 

When we speak of injecting water issuing from the boiler 
into the cylinders of a locomotive engine, it must be borne in 
mind that it is not water in the state in which it would flow 
from a fountain ; it is at a high temperature when it issues 
from the boiler, and rushes into space at atmospheric pressure. 
It^enters at once into ebullition, and becomes steam at 100° C., 
in quantity corresponding to the heat employed. 



The new system of reversing steam has been, until recent- 
ly, limited to the use of a mixture of steam and water. The 
engineers to whom I had intrusted the task of making the 
first trials, followed my instructions with some apprehension, 
endeavoring as much as possible to avoid the injection of 
water into the cylinders. The result has been that, even now, 
in Spain, where these first trials were made, the use of coun- 
ter-pressure steam has not had the success which it has had 
elsewhere. In France, the part played by the water was 
better understood ; it has been abundantly injected and the 
results have been most satisfactory ; but up to the moment 
when I had an opportunity of personally experimenting, in 
order to verify the correctness of my first conceptions, steam 
was universally considered as a necessary agent, and was 
used in a greater or less proportion. It was supposed that its 
function was to fill the cylinders during the period of aspira- 
tion, and that it served as the vehicle for the water which was 
shut in with it, behind the piston, at the moment the period 
of cushioning and forcing back commenced. It was supposed 
that the water led from the boiler was applied directly to the 
absorption of heat. 

I have shown that the water is . converted into steam 
from the moment that it enters the cylinder, even during the 
period of aspiration, and the conclusion is that not only is it 
not required to take steam directly from the boiler, but that 
the addition of steam to the water, beyond a certain limit, 
might become prejudicial. 

In every case the substitution of steam for, or the addition 
of steam to water, results in a discharge of a less moist 
steam from the cylinders into the boiler, and it is the same 
with the steam in the exhaust-pipe used for aspiration. The 
rubbing surfaces are therefore drier, and the friction greater. 
The more the proportion of steam is increased, the more these 
effects become sensible. At last the steam actually diverts 
the water indispensable for the absorption of the heat al- 
though large quantities of steam escape by the funnel, and, 
although no gases from the smoke-box get into the .cylinders. 

The intervention of steam during the working with in- 
verse admission, unless required for some particular purpose, 
which I shall point out presently, is always more or less preju- 
dicial. The rule, in fact, should be, to add the least possible 
quantity of steam to the water. The wet steam, on the water 
issuing from the boiler, gives this minimum proportion. 

The apparatus to be fitted to the locomotive to admit of 
working counter-pressure steam as a brake, is as simple as 
the principle itself. It consists of a tube of an inch to an 
inch and a quarter in diameter — one inch diameter is very 
convenient — which communicates between the boiler and the 
exhaust pipe, and a distributing cock by which the driver 
regulates the supply. If, as I advise, although it is not indis- 
pensable, it is desired to have the power of injecting water 
and steam alternately or simultaneously, a second cock is 
placed, with a short tube as'a branch from the first, at a short 
distance from its origin. The one tube enters the boiler be- 
low the lowest level of the water, the other above the high- 
est, so that steam only shall pass through the latter. 

When the engines have external cylinders, the exhaust- 
pipe divides into two branches. The injection tube must 
therefore have also two branches ; one going to the under side 
of each branch of the exhaust pipe. The bifurcation should 
be perfectly symmetrical, so that the water held in suspen- 
sion in the steam may not take the line of steepest descent, 
and that the distribution to each cylinder may be equal. 

The engraving shows how the injection tube is joined to 
the exhaust pipes at two distinct places ; but various other 
arrangements may be adopted. 

The pipes,D,leading from the boiler to the exhaust, discharge 
into the exhaust at the point A, or B, the engraving repre- 
senting at one view two different arrangements in this re- 
spect, showing two distinct ways in which the wet vapor may 
reach the cylinders. The branch piece C, should be of brass, 
and should be joined on to a straight length as long as possi- 
ble. The drops of water in suspension in the steam tend to 
continue to move in a straight line, by virtue of their inertia 
and of their quantity of motion. If the bifurcation be not 
symmetrical, the distribution is unequal. Again, it is essen- 
tial that beyond the point of bifurcation the two branches of 
the tube should have the same length, the same form, and the 
same section. Thus it will be found convenient to carry the 
tube under the center of the boiler ; or, if room can be found 
for it, along the back of the boiler, in order to place the bifur- 
cation at equal distances from the two cylinders. Want of 
symmetry might, of course, be compensated by difference of 
section in the tubes ; but it is better to use a greater length 
of main tube in order to reach a point which allows of a per- 
fectly symmetrical arrangement. 

The injection of water might be used with the ordinary 
lever arrangement of reversing gear, where the consequen- 
ces of a sudden spontaneous return of the handle would be 
unimportant. But the application is only quite satisfactory 
when the screw motion is used, as adopted by M. Marie, after 
Mr. Kitson's model. This apparatus, as a complement to the 
counter-pressure steam, has rendered most important service. 
Without it there must have been a long struggle against the 
natural repugnance of the engineers to reversing the steam. 
With it, the continual changes of the degree of admission, in 
order to maintain a uniform speed on lines with many changes 
of gradient, or for stopping trains at the right point in sta. 
tions are made without fatigue or anxiety to the engineer. 
There are no longer sudden jumps from one notch to another ; 
the regulator remains open, and consequently all the manipu- 
lations are more quickly effected, even when the steam has to 
be rapidly reversed. It is to this happy combination that the 
rapidity is to be ascribed with which the Paris, Lyons, and 
Mediterranean Company have already adopted (May 1869) 
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the counter-pressure-stearn apparatus for riot less than 1,400 
engines. 

§me$yim&ttm. 

The Editors are not responsible for the Opinions expressed by their Cm- 
rcsvor-'dentb. 



Tile California Fairs— How San Francisco Looks 
to a New Yorker. 

Messrs. Editors : — Referring again to the Mechanic's In- 
stitute Fair, I would remark that although it is almost wholly 
an exhibition of the productions of this side of the Rocky 
Mountains, there are not a few articles, mechanical as well as 
merchantable, brought hither from the busy towns of the 
most eastern easterly States. So large an assortment of 
washing machines, for instance, could never be gathered in 
any part of the world without the help of New England. 
And so of brick machines, though prominent among these 
for apparent efficiency, is the " Climax," ' born, I think, of 
these west-coast minds. 

Two articles there are which pre-eminently represent Cali 
fornia as we have known and read of it any time these 
twenty years past — one an ore crusher, with its half dozen 
heavy pounders almost constantly busy in reducing golden 
stones to powder; and the other an immense wine cask, capa- 
ble of containing something more than four thousand gallons 
of California's choicest juices. If one of those crusher- 
pounders were but playing its ponderous tune in that big 
barrel, I should be obliged to recall scenes of early youth 
when the family linen was duly pounded into cleanliness. 

A very ingenious contrivance in the application of steam 
to pumping — so much of which is required west of the 
mountains — is Martin's oscillating engine and pump. Both 
consist of two cylinders cast in one piece, the two piston 
heads connected by rods on the outside, the steam and water 
being admitted and discharged through the oscillating shaft 
at the center of the casting. 

In the same line of improvement, but not like the first, 
adapted to use for power purposes, is the Wilcox Steam 
Water Lifter. In this the steam itself acts directly on the 
water by means only of an intervening plunger, the steam 
being admitted at one end and the water at the other end of 
the same cylinder. 

One of the peculiarities of Californian liie, or rather one 
of the evidences that Californians are fully " posted up " in 
the movements of the day, maybe seen in the stands set 
apart for institutions connects I with what are popularly 
called "Women's Rights." Among these is a Women's 
Printing Establishment, whore orders are taken, and the work 
executed and delivered without aid or intervention by the 
lords of creation. Connected with this are women artists 
and women engravers, and the establishment really covers 
all the demands made upon it, by the labor of the fairer sex. 
Indeed the artist and wood-engraving department is, as I 
know, carried into some fine mansions here, and supersedes 
the useless fancy stitching and embroidery once the only way 
of killing time among their inmates. 

But it is full time that I left the Pair building and remark- 
ed upon the appearance and construction of the city. To 
how great an extent San Francisco depends upon the neigh- 
boring forests can scarcely be realized save by ocular demon- 
stration. Suppose, if you can, that every brick and stone of 
whatever variety were removed from the great city of New 
York! What would remain? Possibly a few buildings of 
iron and wood ; but would not the city be gone, and its very 
site an unmarked wilderness? 

And just so much, and nothing more, would remain of the 
city of San Francisco if once the wood were removed. Be- 
ginning on the ground the street pavements would disappear 
— not principally Nicolson either, but plain common planks 
two or three inches thick. After them would go the side- 
walks and curbing — then the fancy fencing to door yards, 
some of which vies with our best iron railings in beauty of 
design and finish — then the porches, and steps which appear 
to the passer"" by as the equal in solidity, as in ornament, of 
those grand entrance ways on Fifth avenue. And, lastly, the 
apparently solid blocks of sandstone and granite so deftly 
wrought, imposing in more senses than one — the very body 
and walls of the house — would melt to nothingness. A few 
Slender brick chimneys and a few heaps of crumbled plaster 
might be said to remain sole evidences that a great city once 
existed. 

Next to the construction of the houses the manner of im- 
proving the ground is worthy of remark. " 'Frisco," as Cali- 
fornians love to call it, is located on the sides and at the foot 
of sand hills. Below, the streets are level and regular, but 
on the side hill, necessity rules, and the front door of the 
house is often thirty, if not forty feet above the street. On 
the street line appears a common stone wall ten to twenty 
feet high. The wall is rough and ungainly — unpromising to 
the las.t degree — and the rude doorway pierced through it, 
kas all the appearance of leading to the kitchen. Entering, 
•we rise by successive flights of stairs, and emerge upon a 
delightful parterre of flowers and shrubs. The house stands 
sufficiently back, and so entirely by itself as to possess 
nearly all the attractions of a villa in the country, while its 
windows command the whole city on the plain below, with 
the blue waters of the bay beyond and the distant moun- 
tains. B. 

San Francisco, Sept 30, 1869. 



sioD, to offer a few suggestions as to what is necessary in or- 
der that mechanical appliances may be made to do the work 
of cotton picking. 

In the present condition of cotton culture it is necessary 
that anything that does the gathering shall have an intelli- 
gent controlling power to direct, in order to reach the indi- 
vidual bolls without damaging the plant ; this cannot be 
imparted to machinery ; therefore it becomes necessary that 
the cotton plant itself shall be so improved or modified that 
the whole of its produce shall be ripened at one time (much 
more difficult problems have already been solved by horticul- 
turists) and if but one plant out of the many cultivated can 
be found answering to this requirement it will take but few 
years to seed this whole continent, then, and not till then, 
can we expect mechanical ingenuity to assist in the gathering 
of the crop. A. D. C. 

New Madrid, Mo. 



Setting Work on tSie Face-Plate ot a Lathe and 
Spacing Circles. 

Messrs. Editors: — I beg to offer some practical sugges- 
tions on the above subject, where great accuracy is required, 
which may prove of service to some of your readers. 

Let the work be set out, and first lightly prick-punched ; 
then clamp to place lightly as near as possible, but never set 
the " dead center " against the work, for that will not bring 
it true — now with a " scratch-awl " or a sharp-pointed center, 
with the point resting in the prick mark, and the other end 
held against or on the " dead center," revolve the work. If 
the point marked for the center of the hole, is out of truth, 
the "scratch-awl," or whatever rests in the point, will vibrate. 
Put into the lathe rjst a tool, without fastening it, and push 
it up to the scratch as the work is revolved, and the extent 
of the vibration can be seen. The work can be driven as 
thus indicated. When there is no vibration of the scratch 
or center, the work is perfectly set, and may be securely 
fastened. I regard thi3 as the only perfect way to set work, 
and yet good workmen (?) take some other way. 

In your reply to a correspondent who seemed to have some- 
thing for readily spacing a circle, a few weeks ago, I was 
reminded of a plan I used successfully years ago. 




I took a well-seasoned board something wider than the 
half of any circle I expected to space, and more than twice 
as long, so as to get the half circle upon it, and drove a bit 
of hardened steel that was pricked for the center into the 
center of the circle. I then drew with a sharp knife a line 
through this point the whole length of the board. This was 
the diameter, or my starting point, line. I then spaced this 
half circle with dividers into twelveor any other number of 
spaces, beginning always at the left, so as to have the spaces 
right for a whole circle, then with the sharp knife I drew 
lines from the center through the points spaced on the circle, 
and numbered them with ink from. twelve round to three. 
I then varnished the board. To use it now, take the dividers, 
open half the diameter of the circle you wish to space, and 
with one foot on the steel center touch the first line on the 
beard (chalked so as to mark through the chalk and not de- 
face the board) and then the line numbered for the spaces you 
wish ; the distance between the lines thus marked was the 
right distance for that circle in spacing it. The board was 
subject to atmospheric changes, of course, and so was not 
perfectly reliable, but sufficiently accurate for a good deal 
of work in a machine shop when templets could not well be 
used. Wm. L. Bullock. 

Fitchburg, Mass. 



HIacliinc for Picking Cotton, 

Messrs. Editors:— In your number of July 24th, B. W. 
Woodward asks for a cotton picker, but repudiates the tin 
tuba and cjmin picket style, I would like with your pei*ini« 



Correlation of Forces—A Meteorological Fact. 

Messrs. Editors: — In connection with the theory of "Cor- 
relation of Forces," some curious ideas are presented. 

In producing electricity by friction, for instance, it is evident 
that two surfaces should be rubbed together that will produce 
the most friction with the least heat. Whether the old 
amalgam rubber and glass are the best for this purpose is 
doubtful. I would suggest that the well-known " biting " 
quality of turpentine or benzole might be used to advantage. 

Again : If two polished and plane surfaces of totally in- 
elastic material are placed together, these might be forced 
together with a pressure of any number of thousands of tuns 
by the bending of a hair, for, as there could be no motion, or 
heat, or electricity produced, the force applied might theoreti- 
cally be multiplied or correlated into pressure simply to any 
extent. Many other curious notions grow out of the applica- 
tion of this beautiful theory, the principles of which ought 
to be understood by every inventor especially. 

But I have a fact to communicate in relation to meteoro- 
logy. 

The early summer here, latitude 42°, was very wet. About 
the 1st of September commenced dry south winds, which 
have blown, with occasional intermission, all the month. 

The first week I predicted an extraordinary rise in the 
river, for I reasoned thus, both theory and previous observa- 
tion being my guide : 

These winds take up a vast amount of moisture which 
must be precipitated on the higher and colder slopes of the 
Lake Superior dividing ridge, and of course come back to ua 
Ir the river; 

The; result hn<? been soch a great and persistant rise as WR8 



never before known from the same cause. The Mississippi is 
within a few feet of the highest spring floods, and immense 
damage has been done in sweeping hay from the bottoms 
never before reached at this season. CliAS. BoyntON. 

Lyons, Iowa. 



How to Clean Broom Corn Seed. 

Messrs. Editors : — In your issue of September 11th, Ben- 
jamin Roach, of Natchez, asks for a seed cleaner for broom 
corn. A very good and simple one can be made by taking an 
old grain fanning mill, and in place of the arms, substitute a 
drum, 12 inches in diameter ; on the outside of this drum, 
nail strips all around, first driving through the strips 16 pen- 
ny nails, after the manner of a thrashing cylinder ; take the 
broom corn by handfuls, and hold it to receive the action of 
these teeth while revolving ; two men can clean while one 
turns. A. D. C. 

New Madrid, Mo. 



Fii-es from Steam Pipes. 

Messrs. Editors : — In regard to fires from steam pipes, 
I would say that I have been engaged in repairing locomo- 
tives some years past, and it is well known that the jacketing 
of the boiler is matched pine with sheet-iron outside ; yet I 
have never seen any that looked burned. I have noticed 
some that looked like wood affected by dry-rot, and some 
of these boilers were worked with a head of steam oi 110 lbs. 
I know also of a 24-horse power engine which has been run- 
ning eighteen years, the cylinder of which is jacketed with 
pine, veneered with rosewood, the wood of which is all 
sound. The same engine is run with from sixty to eighty 
pounds of steam, with only four feet of pipe from the boiler 
to the cylinder. C. B. Hoyt. 

Oriskany Falls, N. T. 



To Keep Pure Air in a Sicls Boom, 

MESSRS Editors : — The following simple arrangement 
will remedy the evil of foul gas, generated by burning a ker- 
osene lamp all night in a nursery or sick room. 

Take a raisin or any other suitable sized box, that will con- 
tain the lamp when set up on end. Place the lamp in the 
box, outside the window, with the open side facing the room. 
When there are blinds the box can be attached to each by 
leaving them a little open and fastening with a cord ; or the 
lamp box can be nailed to the window casing in a permanent 
manner. The lamp burns quite as well omtside, and a de- 
cided improvement of the air in the room is experienced. Try 

it. " Convalescent." 



Filing Sa^vs. 

Messrs. Editors : — In your article on " How to file and set 
a saw," p#ge 252, current volume, you say — "the teeth in 
cross-cut saws ought to cut both ways," so they should ; and I 
think they should cut much more in the downward stroke 
than in the upward, because in the latter we naturally have 
little more than the weight of the saw to bear on the wood, 
while in the former we work the saw inward and downward 
at the same time, with an extra force from the upper arm and 
shoulder. 

In filing, I pitch the teeth front a little, and give the front 
edge of the tooth a sharper bevel. It makes a great differ- 
ence. E. R. Rice. 

Clinton, Mass. 



/ 



[For the Scientific American.] 
HOW MAHOGANY IS OBTAINED. 



"Few persons having their dwellings comfortably fitted 
out with some old, solid, and yet elegant mahogany furni- 
ture, have the remotest idea with how much labor and hard, 
ship the cutting of the mahogany tree is connected. To 
prove the correctness of Mr. Squier's remark in his "Travels 
through Central America," that "of all the out-door works, 
the cutting of the mahogany is the most laborious and the 
roughest," we will give a brief sketch of how the work is 
done, having been associated with that kind of business for 
several years. 

The countries where most of the mahogany trees grow are 
principally St.Domingoand the Central American States. Brit- 
ish Honduras, Guatemala, and Honduras furnish a superior 
quality, as also the largest logs. The latter are mostly shipped 
to England, while the smaller logs, say from throe to six feet 
in diameter, are shipped to the United States under the name 
of " Yankeewood." 

The cutting of the mahogany trees is conducted as follows : 
The tract of land selected for the works must be so situated 
that it is easily accessible through rivers, creeks, or canals, 
which run into a sheltering bay or harbor, where the vessels 
can lie and receive the wood. The lands are leased from the 
government for a certain number of years for which lease 
the manager has to pay annually a certain sum of money — 
some two hundred dollars or more, according to the land he 
occupies and to the circumstances under which he makes the 
bargain. For every log which he ships he pays from five to ten 
dollars — the different States varying in their taxes. 

The number of workmen necessary to carry on the business 
on a large scale is about one hundred, who belong to differ- 
ent nations — Caribs, Sambos, Indians, and Spanish Ameri- 
cans. They are engaged for ten months, as no work is done 
during December and January, on account of the heavy 
rains. The men receive from ten to twelve dollars per month, 
payable half in goods and half in cash, besides their weekly 
rations, consisting of seven quarts of flour and fourpoundsof 
salt pork. Whsever has once witnessed the scene of paying 
out the rations will never forget it. It is always a scene of 
tumult and general dissatisfaction which often ends in a re- 
volt. The cause is that the workmen always pretend that 
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the flour was not properly measured or the meat not properly 
weighed. This giving out of rations is always and every- 
where the work of Sunday mornings, and it is therefore so 
mucjj more painful to a man who remembers the peaceful 
Sunday mornings of a northern home. Each nation has, of 
course, a distinct language,!and as all speak at once in the most 
vocilerous manner, the scene often resembles a second Babel. 
The workmen are divided into " gangs," according to their 
nationalities, and the work which they are required to ac- 
complish. The heaviest work is done by the Caribs and Sam- 
bos ; the Spaniards have the charge of the cattle, while the 
Indians are used as carriers, hunters, etc. All the laborers 
are under the inspection of a captain or overseer, under whose 
command are two or more foremen or second captains. As 
soon as the men are thus organized the work begins. 

First of all roads have to be made, in all directions, leading 
towards the water's edge. At four o'clock in the morning a 
shell is blown by order of the foremen as a signal that it is 
time to get up. The men then prepare their hasty, frugal 
breakfast, consisting of a piece of boiled pork and a dump- 
ling made of flour and water and boiled with the meat. At 
a second signal they have to appear before the captain's hut 
armed with their hatchets, etc. When the names of those 
present have been called out, and the missing ones noted 
down, the captain marches them off, and sets them at work. 
This is no small job, as the work in these countries is only 
done by tasks and not by the hour. The captains have, there- 
fore, to measure and mark each separate task, and in the even- 
ing it is their business to see if the tasks are all properly 
finished. In making truck paths and other roads, twenty-five 
to thirty feet are called a task. The work consists of clear- 
ing away trees and bushes. As it often happens that one 
has, in his distance, many large trees to cut down, while the 
next one has nothing more than bushes, of course a great 
deal of grumbling and dissatisfaction is manifested, but they 
have to manage that between themselves and help each oth- 
er. Very often they finish their task by ten o'clock, and they 
have thus the rest of the day for themselves to cultivate their 
gardens or corn patches around their huts, or to go hunting, 
as many of the laborers have wives and children with them, 
and the usual rations would not be sufficient for the wants of 
a family. The different nationalities keep apart from each 
other, and the little colony is divided into settlements. The 
animosities existing between the different inhabitants greatly 
augment the trials of the manager. 

While some of the workmen are thus preparing the roads 
several explorers are sent out in different directions through 
the almost impenetrable wilderness, to hunt up and mark 
such mahogany trees as they think are good and sound. 
Many of the larger ones prove to be hollow, which, of course, 
is loss to the owner if time is expended in cutting them. 
The hunter is paid from twenty-five to fifty cents for each 
tree which he marks. He has no compass or means to show 
him his position in this vast forest, his only guide is the sun, 
and often he is obliged to climbon a tree in order to see it. 

The cutting of the trees is an interesting and almost a dan- 
gerous process. As the roots of the mahogany tree project 
sometimes more than ten feet above the ground, a sort of scaf- 
fold has to be erected at the hight where the trunk of the 
tree commences. This scaffold is simply made of creepers, 
about half an inch in thickness, fastened around the nearest 
trees. The cutting is done with the ax in the hands of the 
Caribs, and it is a most exciting sight to look upon these 
men as they stand barefooted on a single limb and swing their 
axes with all possible ease. If one of them loses his equi- 
librium, which seldom happens as they consider it a dishon- 
or, it always causes a great deal of merriment among his fel- 
low workmen. The actual felling of the trees depends very 
much en the wind and weather. If the wind is contrary to 
where the trees are intended to fall, they have to wait for 
another chance ; neither ought the trees to be cut while the 
moon is increasing, as the wood would not be so valuable for 
future use. There are not more than four months in the year 
when the actual cutting can be carried on, and it is there- 
fore necessary that everything should be prepared and in 
good working order when the right time arrives. 

The trucking and sleighing of the trees down to the river 
or creek forms another imporiant operation. Every tree is 
rolled into the water amid the loud cheering of the laborers. 
Fourteen cattle are usually yoked to a truck, but if the tree 
is one of the largest, twenty-eight cattle are used. Generally 
three, but sometimes only two trips are made in a day, each 
trip with a different set of cattle. It is almost impossible to 
give the reader an idea of- the difficulties and tediousness of 
the trucking ; it can only be partly imagined what an im- 
mense trouble it is to make fourteen or twenty-eight half-wild 
oxen work together or to guide them. As soon as the rains 
have set in, the sleighing commences ; mud here taking the 
place of the snow of northern climates. The loss of cattle is 
always very great, caused by the carelessness of those who 
have the charge of them, or by many other unavoidable cir- 
cumstances. Many straggle off into the woods, where they 
are often attacked and killed by tigers, always to be found 
'hovering around the cattle-yards ; while others get into the 
swamps, in search of water, from whence they are unable to 
extricate themselves, and as there is no possibility of helping 
them out they are le*'t to die. Half of the oxen are always 
on the sick list, disabled by over-work, or some other casual- 
ty. In this condition they aie driven to a place where they 
find their own food, while those that are in working order 
are kept in a yard and fed with the leaves of the bread-nut 
tree, which the Indians have to cut down for them. As soon 
as the rivers and creeks are swollen by the heavy rains, the 
rafting begins. If the owner loses the opportunity of float- 
ing down his woed during the high water, he will have to 
wait till the next year for another chance. This work re- 



quires a great deal of attention and calculation ; if the rafts 
are not properly "boomed," it often happens that the wood 
s floated off and washed into the sea, where it rarely can be 
fished up again. 

As soon as the rafts approach the bay or harbor they are 
moored, and the trees are drawn out of the water on some 
level piece of land, where they are squared, measured, and 
cut in logs oi suitable length for shipment. 

We have only given the roughest outlines of how the work 
is carried on ; but we have said but little of the many trials 
which the manager, who is in most cases a foreigner, has to 
undergo. If he is a man of education and cultivation, his 
sufferings are endless, and yet it is absolutely necessary that 
he should be on the cpot, to keep order and superintend the 
business himself. Though his hut may be somewhat better 
than those of his men, yet he can have but little comfort ; he 
is, like all the rest, whether indoors or outdoors, besieged by 
hosts of scorpions, tarantulas, frogs, snakes, rats, and num- 
berless other animals which make his hut their habitation. 
The climate, the surrounding swamps, and the rank vegeta- 
tion, are the causes of fevers which attack him. These are, 
however, only bodily sufferings, to which human nature can 
get more or less accustomed, but the mental trials ore still 
greater. Every extra stroke of work must be paid by a drink; 
and should the owner neglect to have a supply of rum on 
hand, the most serious consequences might follow. If he is 
not fortunate enough to secure a reliable captain he is con- 
stantly cheated, but is powerless to prevent it, as he can only 
be at one place at a time. The owners and the captains are 
always prepared for an attach from the workmen, and never 
go out without guns or pistols. We have seen mahogany 
captains covered with as many wounds and scars as a veteran 
soldier. Another great trouble to the manager are the " run- 
aways." He is more or less in subordination to his men. The 
laws of the mahogany works are such that he is obliged to 
pay his men two or three months in advance. With this ad- 
vance money they go off to some neighboring works and en- 
gage again under some other name. This changing of names 
is quite a peculiarity among the cutters ; with every new 
master they adopt a new name. If the former master is lucky 
enough to find out where the runaways have gone he can 
only claim them when the time for which they have engaged 
with their second master has expired. Then he can only force 
them to work out their advance pay, but this does not indem- 
nify him for his loss, for often the few working months are 
passed and his allotment of trees have not been broug-ht out. 
These troubles are almost daily occurrences in all the ma 
hogany works, anil are considered a necessary evil. The gov- 
ernment is obliged, by the annual tax paid by the owner, to 
afford him all possible protection and aid in the recapture of 
the runaways, or to punish any disobedience, etc.; but it is al- 
ways much better for the superintendent to avoid, if possible, 
recourse to the public authorities, as it causes him extra ex- 
pense and loss of time, losses nowhere so much felt as in 
this business. 

We have thus far only described the dark, side of the life 
in the mahogany works, let us look, therefore, upon a more 
agreeable picture. Passing through the different settlements 
during an evening, we shall find, in spite of the.warmth of 
the clime, large fires blazing everywhere, to keep away all 
animals that usually sneak around at night, and drive off the 
swarms of insects that fill the air. Men, women, and chil- 
dren are grouped around these fires, giving the scene a gipsy- 
like appearance. 

Let us pass through the Carib settlement ; it is particular- 
ly lively here. They always have some kind of a genius 
among them, who takes charge of the evening's entertain 
ments. We see him balancing himself on the trunk of a 
fallen tree or on an empty flour barrel, and he is delivering a 
speech amid many gesticulations. We understand little of 
their jabber; the words "father" and "mother" are often 
repeated, and are ever received with loud acclamations froai 
the attentive and appreciative audience. 

Parental love is a marked feature in the character of this 
people, and the most of the haranguing which they greatly 
affect is based on this subject. Upon the whole they are ex- 
ceedingly boisterous in speech and action. The stranger is 
often induced to believe that they are quarreling or ready for 
a fight, when a sudden outburst of laughter will convince 
him of his mistake. 

As we proceed a little further in our evening ramble, 
we meet an entirely different scene. We are among the Span- 
ish spealking people ; they are much more quiet. We stop to 
listen to the monotonous melody of some Spanish ditty, sung 
in a falsetto voice by a native, and accompanied by the 
guitar. There is not much music in their songs, but they 
are melancholy, and therefore touch the heart. 

As we turn again towards our own gloomy hut, the desire 
and hope of a prosperous season in our mahogany business is 
greater than ever, as it will afford us the happiness of return- 
ing, to our former home and associations. 



How to Build a Corduroy lioad. 

The border settlements of our country have frequently to 
resort to the construction of corduroy roads, these roads re- 
maining for years in some cases before a better road can be 
constructed. The proper construction of such a road is there- 
fore a matter of no small importance to these settlements. 
Pioperly laid down, a corduroy road is not so bad a thing as 
the improperly constructed ones, which have, at some period 
in the experience of most Americans, tried their patience to 
the utmost, would lead them to believe. 

On the contrary, we have ridden over a road of this kind 
which was a very comfortable road, and in nowise destructive 
to team, vehicle, or temper. 

Mr. T. F. Nicholl, a civil engineer and contributor to a 
spirited paper published in Chicago, called The Land Owner, 
gives the following rules for laying such a road, which, if 
followed, we know from experience, will make a very good 
road, until the surface becomes uneven through decay of the 
timber. 

" In marsh, or bog lands," says Mr. Nicholl, " where the 
bog is not deep, and where timber can be obtained, the road- 
bed may be formed at the least expense by what is known as 
corduroy, which should be constructed as follows : first lay 
all small poles or brush transversely and across the road ; 
next take long trees — the smallest ends being at least of 10 
inches diameter — and lay them longitudinally along on these 
poles and brush, in two rows, 8 feet apart from centr to cen- 
ter, making the ends at the junction of each piece lap each 
other, at least 3 feet, breaking joint on either side, and plac- 
ing under these ends large logs, of sufficient length to ex- 
tend across the road, and 2 feet on each side of these string- 
ers. Cover these stringers with transverse logs, 12 feet long 
from scarf to scarf, and at least 10 inches in diameter at the 
smallest end, fitted close together, on the straight portions ; 
the logs alternated with a large and small end ; and on the 
outer side of curves all the large ends, which will assist in 
the curvature of the road, and the gravity of the vehicles. 
Next adze off the center ridges of these logs to a face of about 
5 inches for a width of 9 feet in the center of the- roadway, 
and cover this 9 feet with gravel to fill in between the logs 
and give a smooth surface. The best timber for this purpose 
is cedar, tamarack, etc., usually found in these localities. 
Two stringers are preferable to throe, as in case of sinkage of 
either of the outside stringers, the cross-pieces would ride 
and rock on the center stringer, and, consequently, the whole 
road-bed become displaced. 

" A very desirable plan is to lay on the top of the road thus 
formed, poles of 5 or G inches diameter, spiked down on each 
side of the track, every 10 feet, with oak pins, to prevent, in 
frosty weather, the lateral sliding of wagons." 

Purifying and Bleaching Oils. 

An invention has been patented in England, which consists 
in the purification, bleaching, and saturation of animal and 
vegetable oils, also of gums and resins, as well as of such 
liquids as oil of turpentine, spirits of turpentine, and methyl- 
ated spirits, by means of ozone, whereby much time is saved 
and greater purity obtained ihan by the methods at present 
in use. The substance to be acted upon, if liquid, as in the 
case of oils and spirits in their usual state, as well as the gums 
and resins in the melted state, is placed in a suitable vessel, 
and streams of ozonized atmospheric air or ozonized oxygen 
are forced through the substance. It is advisable to keep the 
liquid in motion, so as to bring its particles in contact with 
the ozonized air or ozonized oxygen, and thus expedite the pro- 
cess of ozonization, or the liquid substance may flow through 
a vessel possessing a large superficial area, and into which 
ozonized air or ozonized oxygen is passed. The great extent 
of surface permits the ozonized air to act readily upon the 
liquid and ozonize it. Or animal or vegetable charcoal in fine 
powder is saturated with ozonized air or ozonized oxygen, and 
the oils are exposed to the action of the ozonized charcoal. In 
the case of the gums or resins in their usual solid or unnielt- 
ed state, the inventor exposes them in fine powder to the ac- 
tion of ozonized air or ozonized oxygen. By the continued 
action of ozonized air upon oil or spirits of turpentine, the 
latter becomes so saturated with ozone as to become a vehicle 
for the conveyance of ozone to other substances. By ozonized 
air or ozonized oxygen is meant atmospheric air or oxygen 
ozonized by any artificial means. 



Great Fire Among the Shipping at Bof.deaux. — The 
particulars of the great fire in the shipping at Bordeaux, in 
France, on the 28th of September, have reached us, and show 
the very great danger of permitting petroleum vessels to 
moor alongside or even in proximity to other vessels. This 
fire originated in the sudden explosion of a lighter laden with 
petroleum. The lighter was lying at anchor in the harbor, 
near Lormont. The petroleum casks, wafted by the tide, 
communicated the fire with frightful rapidity to the vessels 
moored to the quay. The conflagration lasted the whole 
night, and between twenty and thirty large vessels were de- 
stroyed. The amount of the loss is as yet impossible to esti- 
mate with anything like certainty, but seventeen vessels were 
totally destroyed, and many others injured. 



The Albertype. 

A recent number of the London Photographic News con- 
tains a fine example of this new style of photographic pic- 
tures. The process is as follows : A plate of glass is covered 
with a solution of albumen, gelatine, and bichromate of 
potash, dried and exposed to light until hardened. It is then 
again covered with a solution of gelatine and bichromate of 
potash, and when dry exposed under the negative, and the 
film is then found to possess qualities analogous to a drawing 
made with fatty ink upon lithograph stone. All those por- 
tions of the film that were acted upon by the light will re- 
fuse water and take printing ink, while those portions which 
were protected from light by the negative will take water and 
refuse ink. The ink and water will be absorbed by the film j ust 
in accordance with the gradations of light and shade in the 
negative. To produce a picture, wet the surface of the film, 
then apply ink, lay on paper and pass through a press; the 
operation be ng substantially the same as lithography. The 
processs is said to be rapid, and excellent pictures of all sizes 
may be printed in admirable style. 



To think properly, one must think independently, can- 
didly, and consecutively; only in this way can a train of rca 
soning be conducted successfully. 
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Improvement in Turbine Water Wheels, 

The class of water wheels known as turbines has been 
steadily growing in favor ever since the true principles of 
their operation have been thoroughly understood. Their 
general adaptation to all heads, their power of running un- 
der as well as above water, their compactness, and their pow- 
er of utilizing the mechanical power of falling water, have 
given them the first rank among water 
wheels. There have been, however, some 
drawbacks which it is the object of the im- 
provement under consideration to remove, 
as well as, at the same time, to increase the 
utilization of power in such wheels. 

The nature of the improvement will ap- 
pear from the following explanation refer- 
ring to the accompanying engravings ; Fig. 
1 being a top view, and Fig. 2 a vertical sec- 
tion of a turbine wheel thus improved. In 
both figures, A represents portions of the 
wood-work surrounding and supporting the 
working parts of the wheel. B is the shaft 
supported by a step, C, as shown in Fig. 2. 

The internal or chute-chamber, D, Figs. 1 
and 2, is supported from the top by an out- 
ward flange or rim, E, which rests upon the 
top of a cast-iron breast, F, but is not bolted 
to it. The breast, F, is supported by the 
wooden framework, A. 

The chute-chamber, D, not being bolted 
or otherwise attached to the breast, F, may 
revolve, should a stone or other obstruction 
engage between the outer lip of any of the 
chutes, G, and the inner lip of a bucket of 
the wheel, whereupon the wheel speedily 
comes to a stancl-still, and the obstacle which 
might, on many forms of turbines, have 
caused serious breakage, only causes, with 
this wheel, a temporary stoppage. This ver- 
tical rotation of the chute-chamber also al- 
lows the chutes to be so placed in relation to 
the buckets of the wheel proper as to secure 
the maximum effect of the water. 

The chutes are shown at G, Figs. 1 and 2. 
The gate II, is of hoop form, and is shown 
closed in Fig. 2. It is opened by simply raiir- 
ing it by a system of vertical rods, and may be placed under 
the control of a governor to secure a uniform motion of the 
wheel. 

The revolving part, or the wheel proper, is shown at I, 
Figs. 1 and 2, and the curved buckets of 
the wheel are seen at J, in both figures. 

Thus it will be seen that a very simple 
wheel has been secured, having but few 
parts, and so arranged that obstructions 
cannot break it. . 

With regard to its power of utilizing the 
mechanical effect of water, we can only form 
a personal judgment from its construction, 
which seems based upon correct principles. 
The inventor claims that it will utilize 
more of this effect than any other' wheel in 
use, and he has shown us very flattering 
testimonials, from parties now using the 
wheel, corroborative of his personal testi- 
mony. , These testimonials indicate that the 
performance of the wheel is not excelled, 
if equaled, by any other wheel. 

Patented, August 4, 1868, by Isaac S. Roland, whom 
dress, for rights or other particulars, Reading, Pa. 



parts resting on the sleeper, II. These parts thus bound to- 
gether are secured to the sleeper, II, by wooden pins or tree- 
nails, D. 

The advantages of this system have been already partially 
set forth in the introductory extracts above, but we will, in 
addition, give the advantages claimed by the inventor — a gen- 
tleman who has had twelve years' experience in the eonstruc- 
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ROLAND'S TTJRBIME WATER WHEEL. 

tion and maintenance of railway tracks. It is claimed 
that a railway thus constructed possesses greater strength 
and gives a better support to the rails. The extended and 
continuous bearing of the rail prevents' its mashing into 




Improved Method of Constructing Railways, 

The Report of the State Engineer of New York on rail- 
roads contains the following statement : " The desirableness, 
if not the necessity, of increasing the dura- 
bility of our railway tracks, even to meet 
present demands, is the truth of all ethers 
that our railway managers do not require to 
be told." And again : " There is a growing 
conviction among engineers that the longi- 
tudinal system will become standard. It 
offers from 2 to 3 times as much bearing 
for the rail as the cross sleeper system. The 
whole strength of the longitudinal is added 
to the strength of the rail, considered as a 
beam to carry the load. The strength of 
the cross sleeper in this direction is wholly 
wasted. The longitudinal is almost certain 
to prevent the displacement of a broken 
rail." 

These quotations show the importance of 
any judicious attempt at devising a perfect 
longitudinal system. Such an attempt is 
the subject of the present article, and the 
nature of the improvement is fully shown 
in the accompanying engraving. 

In this engraving, A is a Bessemer steel 
rail, resting upon two side rails of iron, B, 
the'forms of which are fully shown in their 
sections. These side rails fit upon the inner edges of two 
collateral wooden supports (oak scantlings), C, in the manner 
shown, and the whole combination thus formed rests upon a 
longitudinal sleeper, II. 

At proper intervals tie rods, E, bind the opposite sides of 
the track, being firmly held by lining or wedge keys at G. 
These wedge keys bearing upon the graduated cast-iron 
washers, F, also serve to clasp and bind together all the 



the wood. By means of the tie-bars, spring keys, and 
graduated washers, the track is easily kept in gage. 

No accident can happen through a broken rail. No part of 
the track is liable to shake loose, as no fishplates, bolts, nuts, 
spikes, chairs, or wedges are used. Cross sleepers are en- 
tirely superseded. A large reduction of expense in the main- 




CHAS. G. WILSON'S PERMANENT WAY. 

tenance of way is attained, and there will be less decay of 
sleepers, as less surface of wood is presented to the ground. 
There are no elbow joints in curves, as only one fifth of the 
rail is at any point non-continuous. The iron rails, if made of 
good material, will last so long that only their first cost need 
be practically considered, and the steel rail may wear off as 
low as the flange of the wheels will permit, and be still as 
safe to run upon as when first laid. The rails and sleepers 



being combined in one continuous beam will greatly counter- 
act the heaving of the track by frost in winter as no short 
undulations can be formed on the line. 

Thus a track in every respect superior to the ordinary road 

is attained; safer, smoother, more elastic, containing fewer 

pieces per mile, and every joint combining to assist the 

others in their respective functions ; and the reduction of the 

expense of repairs, both of the way and the 

rolling stock, will pay ample interest on the 

additional cost. 

Patented through Scientific American Pat- 
ent Agency, September 14, 1809, by Charles 
G. Wilson, of Brooklyn, N. T., who may be 
addressed for further information. 

q©&* 

Why Bo Railway Carriages Oscillate? 
There is so prevalexit an idea that the un- 
pleasant, and, to the nervous, injurious oscilla- 
tion of railway coaches is due to the axles be- 
ing too wide for the line, that the following 
explanation, given in the Times, by Mr. Charles 
Fox, is of much importance, both to the public 
and the £ companies ": 

" The oscillation of railway trains, more es- 
pecially at high velocities, producing what is 
ordinarily called ' gage concussion,' is a very 
serious source of wear to the permanent way 
and rolling stock of railways, and, as a conse- 
quence, of great expense, to say nothing of the 
discomfort it occasions to passengers, and is, in 
my opinion, caused, in very great measure, by 
the use of wheels, the tires of which are por- 
tions of cones instead of cylinders. 

" It is well known to engineers that the 
tires of railway wheels are generally coned to 
an inclination of one in twenty. It is considered 
that these were first introduced by Mr. Geo. 
Stephenson, in the expectation of facilitating 
the passage of vehicles round curves by their 
adapting themselves, through their various 
diameters, to the different lengths of the two 
rails on which they were running. This, how- 
ever, is not the case in practice, as any one 
will find upon carefully investigating the 
matter, inasmuch as, in a vehicle passing 
round a curve, the flange of the off fore wheel will be found 
close up to the outer rail, while that of the aft near wheel 
will be found running with its flange close up to the inner 
one, so that no benefit whatever accrues from the use of the 
cone, even in going round curves. 

" The question of passing with steadiness 
over straight lines seems to have been alto- 
gether overlooked in the introduction of coned 
wheels, for it will be obvious that with the 
inch ' play' allowed between the tires and the 
rails, unless one-half of such play be constant- 
ly preserved on each side of the way, two 
wheels, staked upon the same axle, will be 
running upon different diameters, and, conse- 
quently, a struggle arises which cannot fail to 
result in oscillation, inasmuch as the moment 
one of the flanges touches a rail, that wheel, 
becoming larger than the opposite one, turns 
it off from the rail, only to make the opposite 
one perform, in its turn,the same operation, 
when serious oscillation is the result. 
" As I have already stated, no advantage is 
found to arise in the use of conical wheels in passing round 
curves, and as much evil results therefrom, on straight lines, 
I have constructed upward of 250 miles of railway abroad, in 
the rolling stock of which I have departed from the usual 
form of wheel, and have used only cylindrical ones, and have, 
as I expected, been gratified with the satisfactory reports I 
have received of the steadiness of trains sup- 
plied with them. 

" Now that main-line companies are running 
their express trains at such high velocities, 
this oscillation is becoming a very serious 
matter, not only as a question of safety, but 
also one of great discomfort to the passen- 
gers, to say nothing of the enormous cost oc- 
casioned by this destructive action. I would, 
therefore, venture to recommend, that should 
any one desire to test the correctness of the 
principles here stated, he should select a car- 
riage known to be most subject to oscillation, 
and place under it four cylirdrical instead of 
conical wheels, and let this carriage run in an 
express train, care being taken to avoid the 
oscillation of the two adjoining carriages with 
conical wheels being communicated to it, 
which would be effected by the introduction of 
two coupling links, say ten feet long, instead 
of the shorter ones in general use, and he 
will at once perceive the advantage of using 
cylindrical wheels. 

" I have a form of tire which I find to an- 
swer the purpose very well, a section of which 
I should be happy to send to any one who may think it worth 
while to ask for it." 



A collection of twenty-five pins, very well made, has just 
been placed in the Louvre, Paris. They were found in the 
subterranean vaults of Thebes, and were made more than 
three thousand years ago, showing that the modern invention 
is only a reinvention, 
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ORGANIC AND INORGANIC SUBSTANCES. 



There was a time when certain proximate principles, as the 
chemists called those substances,found in organized bodies.and 
which enter into the composition of vegetable and animal tis- 
sue, and occupy an intermediate position between the bodies 
recognized as elements, and fully organized living tissues ; 
there was a time, we repeat, when these complex substances 
were supposed to owe their origin to something more than 
ordinary chemical affinity. As usual.in the history of science, 
when something has been obscure, an occult force was sup- 
posed to account for the mystery attending the composition 
of these substances. The force thus called in was styled 
" Vital Force," merely a name for an unknown cause or 
causes. 

Chemistry has also been divided into two distinct depart- 
ments, simply because of the supposed differences between 
the deportment and composition of organized bodies and in- 
organic bodies. We say supposed differences. There are 
striking differences between a living organism and a dead 
mass of matter ; but we are not now speaking of that mystery 
of mysteries, life ; we are not even speaking of living things; 
only of the substances which enter into and make up the sep- 
arate parts of living things ; parts which, by themselves, do 
not live, cannot live, but which, together, make up that "uni- 
ty in multeity," which we call a living thing. 

If we cut out a brain or a heart from a living animal, these 
organs (although manifesting, perhaps, in a more striking de- 
gree than any others, the subtile principle of life,*o long as 
they remain attached to the rest of the living organism,) 
cease to live; become as dead as a sod,or a bough lopped from 
a tree, nay, die even quicker than the bough ; for it is a most 
singular law of life, that the lower in the scale of animated 
being an organism exists, the greater is the power of living 
vested in individual organs. 

The heart and the brain, thus isolated, die. Seizing the 
time before decomposition (which also implies, in every case, 
recomposition " into something new and strange,") sets in, we 
may subject the substances contained in either, to the most 
rigid examination without detecting the slightest difference 
between it and other dead matter, of the same kind, found in 
minerals or gases. 

We are,therefore, forced to the conclusion that no difference 
exists, in the essential nature of these substances. Just here 
,.we encounter a difficulty. The heart or the brain may be fed 
to other animals.digested and assimilated into new organisms, 
may even become a part of other hearts and brains in the liv- 
ing animals which devour them. 

But if we take the substances of which the heart and brain 
are composed and resolve them into their elements, and feed 
them to other animals, we find they are not all assimilated. 
The phosphorus in the brain may even act as a violent poi- 
son, and produce death in the animals to which it is fed. 

But were we to stop here, and make, prematurely, the ab- 
surd generalization, that no inorganic matters can be assimi- 
lated, we should have committed a grave error. What is 
meant by assimilation ? It is the conversion of substances 
taken as food into the substances contained in the body." In 
other words, decomposition and recomposition. This decompo- 
sition and recomposition is strictly a chemical process; demon- 
strated to be so by the artificial production of many organic 
constituents outside of either plants or animals in the labora- 
tory of the chemist. As a chemical process, it is subject to 
the same laws as other chemical processes. 

One of these laws is, that the occurrence of chemical reac- 



tions depends, in part, upon the manner and forms in which 
substances are presented to each other. For instance : Nitro- 
gen and oxygen, under favoring circumstances, unite to form 
a series of important acids. Yet they remain intimately 
mixed in the atmosphere for ages uncombined. 

Free sulphuric acid attacks, rapidly, a wooden vessel, and 
reduces it to charcoal. If, then, we wished to combine a sub- 
stance with sulphuric acid, in a wooden vessel, without injury 
to the vessel itself, we should be obliged to present the sul- 
phuric acid to the base in some form in which it would not 
injure the vessel. Suppose that potash were the substance to 
be combined with sulphuric acid. Potash, in a free state, 
also, attacks and disintegrates wood, we should have, there- 
fore, to use the same caution with the potash. We may, 
however, put into a wooden vessel sulphate of iron, in solu- 
tion, or bicarbonate of potash without injuring the wood ; 
and if we mix these solutions, the sulphuric acid of the sul- 
phate of iron will unite with the potash in the bicarbonate of 
potash, and the combination we sought will be effected. 

Could we now suppose an animal with a wooden stomach, 
it is evident that sulphuric acid, by itself, or potash, by itself, 
would be a corrosive poison to that animal, but that sulphate 
of iron or bicarbonate of potash would not be. The digestive 
apparatus of plants is made up of woody tissue, and either of 
the two former substances, in a free concentrated state, is a 
poison to plants, yet one of them, potash, is an essential ele- 
ment of nutriment in the growth of plants. 

Phosphorus is an essential element to animal growth. We 
have stated, that, presented in a free state, it is a poison, yet, 
in a combined state,it is an important constituent of the most 
valuable articles of food. When we analyze these articles, 
we find that there is no difference in the phosphorus salts con- 
tained in them, from the same salts made directly in the 
laboratory. 

When taken into the stomach in the same state of dilution 
or mixture with other materials, the natural salts are no more 
readily assimilated than the artificial, if, indeed, it be proper 
to make any distinction of natural and artificial in these salts, 
where both are formed in strict obedience to the same natural 
laws. 

Who, then, can point out the real distinction between or- 
ganic and inorganic matter. One of the ablest chemists of 
the age, Dumas, has recently declared, in a public lecture, 
that there is no such distinction. 

It may be granted that there is a structural peculiarity in 
an organic substance not to be found in crude mineral sub- 
stances, but the ingredients are all to be found in the mineral 
kingdom. How this structural form is produced is the prob- 
lem with which modern biologists are now grappling, and 
present indications are, that the cause will finally be referred 
to one general formative tendency in all matter, by which 
not only animals and plants, but crystals assume definite and 
specific forms. 

THE VELOCIPEDES OUT AGAIN. 



The first serious attack of the velocipede epidemic in this 
country set in during the closing weeks of winter, It raged 
with great, violence during the spring; but the hot weather, 
which seems to favor other epidemics, threw cold water on 
this, and by the middle of July a velocipede was rarely seen 
in our streets. 

Just as we began to turn our twc-wheeled steeds out to 
grass, the British Empire awoke to find the fever upon it. No 
quarantine regulations or sanitary precautions had sufficed to 
ward off the attack. High and low, rich and poor, were 
seized with such a rage for velocipede exercise, that even the 
gravest engineering periodicals and papers felt themselves 
obliged to say something on the subject. Engineering and 
the Engineer held off as long as possible, but were obliged 
to give in finally to the popular furore. Engineering, at the 
outset, made some remarks upon the extent of the popular 
demand for velocipedes, but dropped the subject almost imme- 
diately. Another mechanical journal copied in full our edi- 
torial on the " Mechanics of Walking," and forgot to credit 
it. A London book compiler also appropriated it. The En- 
gineer compromised matters by getting Professor J. Macquorn 
Rankine to write a series of recondite mathematical articles 
on the gay velocipede, with formulae long enough for a veloci- 
pede course, and numerous enough to accommodate all the 
velocipedes in England. 

To discuss the topic in any other style than this, would 
have been beneath the dignity of this journal, which is noth- 
ing if not scientific. Nevertheless, we are willing to admit 
that the keen analysis of Professor Rankine has evolved sub- 
tile points of philosophy from the bones and marrow of our 
pet, that make us more in love with it than ever. While our 
feet are moving in lively and exhilarating motion, our mind 
may now also be actively employed in meditating upon the 
" deflection of the base track, " which is expressed by the neat 
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little formula: PM=- 



-but out of which issue forth an 



g.cm 

army of sines, co-sines, tangents, and logarithms. We may 

reduce " the effect of (our) unskillfulness upon oscillations," 

into a triple equation of the second degree, and correct our 

" horizontal oscillations " by the application of the formula : 

ay 

„' which Professor Rankine has so kindly bestowed upon 

mankind, and which once stored up in the head of a veloci- 
pede rider will forever effectually prevent a loss of balance 
in his body, whatever may be the effect upon his brain. 

Could we have had Professor Rankine's formulas to guide 
us at the outset of our velocipede experience, how many 
bumps and bruises we might have spared ourselves. How 
easy it would have been when we found ourselves sprawling 
and with painful effort extricated ourselves, vainly endeavor- 



ing to exhibit no sign of discomfiture, to have avoided such 
humiliating defeat by such an adjustment of our co-sines, as 
would have prevented our flying off in a tangent to the " arc 
of progression." Truly, as Solomon averred, " wisdom is pro- 
fitable to direct." 

But while the velocipede has been doing so much in Eng 
land, it has been recuperating itself for a fresh run in America 
and we already see many of these machines in active opera- 
tion on smooth pavements not yet opened to travel for larger 
vehicles. The velocipede is not dead, but will, this cool and 
delightful autumn weather, once more resume its sway, 
though to what extent it may conquer is yet to be recorded 
in history. 



THE EXHIBITION OF THE AMERICAN INSTITUTE. 

Our last visit to the Fair of the American Institute took us 
first among the pumps, of which there is a considerable va- 
riety displayed. We find no marked advance in this depart- 
ment of engineering since the exhibition of 1867, but we 
will briefly mention the most important of the pumps exhib- 
ited. 

The Woodward Steam Pump Manufacturing Co., of New 
York, exhibit one large single cylinder, and one large double 
cylinder steam pump with- several small ones of their manu- 
facture, the construction of which is too well known to our 
readers to render details necessary here. They also display a 
novel steam [pump called the " Little Giant." The pistons, 
both of steam cylinders and of pump cylinders, remain sta- 
tionary while the cylinders travel. It is a double-acting 
pump — all the cylinders are vertical — and it occupies very lit- 
tle space. Its valves are cylindrical, and consequently bal- 
anced, and it is said to work very economically. 

Knowles & Sibley, of New York, exhibit some beautiful 
pumps, the workmanship of which is of a superior kind. 
The main steam valve of these pumps is carried over the cen- 
ter by means of an auxiliary valve of peculiar construction, 
the action of which is extremely delicate, rendering these 
pumps as suitable for boiler feeders, where a very slow mo- 
tion is required, as for work requiring their fullest capacity. 
It will be unnecessary to dwell upon the special merits of 
these pumps as they are well known to all American engi- 
neers. 

The steam pumps shown by Geo. F. Blake & Co., of Boston, 
is also a good one, exhibiting many points of merit, and ex- 
cellently made. The steam valve is balanced, and it will 
start at any part of the stroke. 

The Emery Rotary Machine Co. exhibit Novarro's rotary 
pumps, the principle of which is the thrusting out and in of 
flat buckets by the alternate action of a fixed eccentric ring 
surrounding the shaft of the motor wheel and the case ; the 
wheel and fixed eccentric being concentric with each other 
but eccentric to the case. This pump is also a motor- wheel or 
a water-meter, by making it a propelled wheel instead of a 
propeller. 

J. H. A. Gericke, of Jersey City, N. J., exhibits his turbi- 
nate force pump, which is essentially a centrifugal pump. 

T. F. Rowland, of Greenpoint, Brooklyn, N. Y., also shows 
a powerful centrifugal pump, which is very simple in con- 
struction, and is so little liable to obstruction, that it may 
even be used for dredging. 

Philip S. Justice, of New York and Philadelphia, exhibits 
one of the pumping engines described and illustrated on page 
38, current volume of the Scientific American, which is 
one of the novelties among this class of devices, and attracts 
much observation. It is making a favorable impression. 

Berhen's rotary engine and pump, exhibited by H. C. Dart 
& Co., of New York, is for many purposes doubtless as good a 
rotary pump as any present at the Fair, and it attracts much 
favorable comment. One of them is in operation as a boiler 
feeder, a kind of work which it does in a superior manner. 

The Niagara Steam-pump Works, of Brooklyn, N. Y., ex- 
hibit the well-known Niagara pump and engine, the arrange- 
ment of valves in which is admirable. The valves may be 
reached, all obstructions — if any chance to be present — re- 
moved, the valves replaced, and the pump set to running in a 
very short space of time. All that is necessary to get at the 
valves is the removal of a single nut. This pump has ac- 
quired a deservedly good reputation. 

Wm. D. Andrews & Bro., of New York, exhibit their central- 
disclftirge centrifugal pump, and their patent improved anti- 
friction pump. Important improvements have been added to 
the latter recently. The piston is balanced by a series of 
holes in the piston itself, by which the pressure may be equal 
i£ed on both sides of it, and the induction wing used formerly 
on these pumps is dispensed with. This pump is of great ca- 
pacity and its operation excites much attention. 

From pumps to 

BLOWERS, 

which may be regarded as a species of air pumps, the transi- 
tion is natural. There are only a few of these on exhibition. 
There are two kinds of fan blowers, each of which are great 
improvements over the original fan blower of Ericsson & 
Bathwaite, constructed in 1829. 

The most important of these is the multiplying pressure 
fan blower, invented and exhibited by P. Clark, of Rahway, 
N. J. All methods employed to attain increased pressure 
without increase of speed, except this, have proved unsuccess- 
ful to a greater or less degree. This blower is made up of a 
series of fan wheels all attached to a common shaft, and run- 
ning at the same speed, but in different compartments, com- 
municating only by an annular space surrounding the shaft, 
of sufficient capacity to permit The flow of air from the first 
compartment to the second, and so on. The rotary motion of 
the air acquired in each compartment is checked by a fixed 
turbinate arrangement of curvei buckets, which change the 
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direction of the current and conduct it through the annular 
space above alluded to, when the next fan in order takes it 
and gives it additional pressure, and so on to the end of the 
series. Water gages attached to each compartment show that 
the pressure is uniformly increased in each compartment. It 
is thus the required pressure may be obtained without ex- 
cessive speed. This blower, as being one of the few novelties 
of the machinery department, attracts much attention Irom 
mechanical visitors to the Fair. 

The pressure blower exhibited by B. F. Sturtevant, of Bos- 
ton, Mass., is also a good blower, running without great noise 
and performing good work. This blower has been before the 
public so long, and is so favorably known that we need not 
dwell upon its details. 

A machine of an entirely different class is Boot's patent 
force-blast rotary blower, exhibited by S. S. Townsend.of New 
York, the construction of which can hardly be explained 
without diagrams. It gets up a strong blast with slow speed, 
the air being impelled hy absolute pressure. The weight of 
the moving parts is light, they being composed chiefly of 
wood, and very little power is absorbed in friction. There 
are no valves, and the parts of the machine are very few in 
number. The same principle is applied to hand blowers, of 
which there is one on exhibition — i very convenient and ef- 
fective substitute for the old-time blacksmith's bellows for 
forges. 

Besides the pumps mentioned, exhibited by Wm. D. An- 
drews & Bro., of New York, that firm also exhibit their pat- 
ent 

OSCILLATING ENGINES, 

by which their pumps are operated. They also show one of 
their friction grooved hoisting machines, with oscillating 
cylinder and direct connection of the piston rod and crank. 
Motion is, in this machine, communicated to a wheel and axle 
by grooved friction pulleys. It therefore runs without noise, 
and the speed is perfectly controlled. 
A novelty in 

STEAM GENERATORS, 

"not on exhibition at our previous visit, is exhibited by Thomas 
Mitchell, of Albany, N. Y. It is a cylinder of wrought iron 
with welded joints, into which water is thrown by a feed 
pump ; the same pump operating through a worm gear to 
slowly rotate the cylinder in the furnace where it is suspend- 
ed upon two journals, one at either end of the furnace. The 
design is to only throw water into the revolving generator, as 
wanted, to make steam. The steam is generated under very 
high pressure. The water is injected through a core pipe in 
one of the journals which extends longitudinally through the 
axis of the cylinder, and is perforated at intervals throughout 
its length. The water is thus subdivided into small jets, 
which the heat of the cylinder converts into steam instanta- 
neously. 

In one corner of the floor devoted to the exhibition of ma- 
chinery stands two beautiful machines displayed by S. R. 
Krom, of New York, one of which is an ore crusher and the 
other a dry ore concentrator ; both these machines exhibit a 
degree of mechanical and inventive skill highly creditable to 
their inventor. The crusher munches up large lumps of the 
hardest ores, with as much ease as a boy could crack a hazel 
nut, while the concentrator separates the ores from the 
gangue with great rapidity and certainty. The prominent 
feature of this machine is 'the use of intermittent puffs of air, 
which renders available whatever difference there may be in 
the specific gravity of the ore and its gangue. The construc- 
tion of the machine is based upon sound scientific principles, 
and will well repay inspection. In the 

Department op intercommunication. 
there is very little worthy of mention. There is, however, a 
model of a turn-table exhibited by James B. Kelly, of Ken- 
dallville, Ind., which turns on car wheels of the ordinary 
constructions, rolling between concentric tracks on the under 
side of the table and. corresponding tracks upon which the 
wheels rest. The wheels are kept at their proper distances 
by radial shafts upon which they play almost without fric- 
tion, as these shafts bear no part of the load. The model 
works with remarkable ease, and we judge the principle 
might be advantageously applied to drawbridges, locomotive 
turn-tables, etc. 

A novelty in this department are the 

PAPER BOATS, 

exhibited by A. Waters, of Troy, N. Y. They are beautifully 
finished and astonishingly light. The largest one exhibited, 
capable of carrying 170 lbs., only weighs 32-J lbs. These 
boats attract much attention. 

We take this occasion to notice a 

STEAM FIRE ENGINE 

exhibited by Cole Brothers, of Pawtucket, R. I. It is fin- 
ished in a high style of art, and has some peculiarities of con- 
struction worthy of note. The piston rod is forged solid, by 
which cramping of the link block is obviated. The pump is 
always charged from the outlet by means of the siphon form 
of the suction pipe. These engines are guaranteed to draw 
water twenty-nine feet. They are compact and built to com- 
bine strength with lightness, so far as this is practicable. 
Near this fire engine stands an 

ELECTRO-MAGNETIC ENGINE, 

in which there is no new principle displayed, but the appli- 
cation of which to the driving of sewing machines attracts a 
great deal of attention. The motion is uniform and sufficient- 
ly strong for the purpose, and we were told that the expense 
of maintaining the battery was only ten cents per day. 

In passing from the building we notice one of the best 
things we have seen at this Fair, namely, Poulson's patent 
lazy-tongs 

SHUTTER BLIND AND AWNING, 

made entirely of metal, and worked from the inside by a 



crank. When open they are entirely out of sight, and when 
closed they are burglar and fireproof. They can be adjusted 
to admit light and air and exclude the sun. The awnings are 
supported by brackets from the wall, and are adjusted in the 
same manner as the blinds. They are simple in construction, 
not liable to get out of order, not materially more expensive 
than the ordinary awnings and fixtures, and in our opinion 
far superior to any thing of the kind hitherto used. 

— _ w — a<3 ^g ^s» ^fri ' - 

NEW FACTS ABOUT THE FORMATION OF DEPOSITS 
IN STEAM BOILERS. 



It is generally considered that water containing carbonate 
of lime is less injurious for feeding steam boilers than such 
with sulphate of lime in solution, inasmuch as the latter 
shows more tendency to form a hard and adhering incrusta- 
tion. Albeit deposits of this character have been analyzed 
that present a considerable percentage of carbonate of lime, 
their number is few in proportion to those in which the great- 
er part of lime is known to exist as a sulphate. The addition 
of carbonate of soda to selenitic waters, as those of the latter 
class p.re termed, has at hast proved to be an effective means, 
inasmuch as it causes the formation of a muddy deposit, 
whi;h, upon analysis, proves generally to be a carbonate. 
Be this as it may, it is important for us to know, that waters 
with but carbonate of lime in solution may lead to injurious 
consequences under circumstances that were unknown 
heretofore. Reports in our foreign cotemporaries inform us 
that cases of this kind have occurred in Switzerland, since 
the firing of boilers with coal in that country has become 
more universal. Old as well as new Corn well and Fairbairn 
boilers were seen to become red hot, while the water gage 
indicated several inches of water above the fire space. They 
got out of shape in such a way that they had to be removed 
and replaced by new ones. 

Satisfactory information upon the subject is due to Prof. 
Bolley, in Zurich, who in various instances was called upon 
as an expert. The first case occurred in the Canton of Zu- 
rich. The feeding water was hard, but otherwise pure ; it 
contained but traces of organic matter and no sulphates. The 
mineral ingredients left behind, upon evaporation were found 
to consist of 81'84 per cent of carbonate of lime. It had set- 
tled as a white gray powder and in considerable quantities. 
If thrown upon water it remained floating upon it ;it did not 
get moist, and remained dry even when in contact with boil- 
ing water for some time. When exhausted with ether, a 
small amount of fatty matter separated, and this gave the 
clue to the disturbance mentioned. 

This pulverulent deposit covered the boiler plate to the 
hight of several inches, so that the water could not ccme in 
contact with it. The fatty matter was sufficient to surround 
the particles of the carbonate of lime with a thin layer, in 
this way causing them to float upon water if this was not 
subjected to pressure. 

Whence did this fatty matter originate ? At the very be- 
ginning it had been supposed that it came from the waste 
water of a neighboring bleaching establishment that flowed 
in the river a short distance above the spot where the feeding 
water was taken. Indeed, on examination, it was fpund that 
the bleaching liquid contained a small amount of fat, but 
whence this was derived could not be ascertained. 

Another case of this kind occurred in the Canton of Thur- 
govia. The deposit in question exhibited the same character- 
istics as described above. Upon being subjected to distilla- 
tion in a retort with a small surplus of sulphuric acid, a very 
distinct odor of butyric acid could be perceived. One half a 
pound of the material in question was then boiled with dis- 
tilled water and under addition of a little soda. In this way 
an alkaline solution was obtained with the fatty substance in 
solution. On filtering it and adding some muriatic acid 
butyric acid could also be perceived. At the same time small 
fat globules were recognized that did not disappear on dilu- 
ting with water ; on taking them up with ether, and evapora- 
ting, an odorless oily substance was left behind. When Bol- 
ley had recognized butyric acid, the opinion was entertained 
by him that it originated from the water, as this acid is 
often met with in water arising from peat moors. But when 
he had detected fat, of which butyric acid is a constituent 
part, this opinion was abandoned, and now it was ascertained 
that the condensing water served to feed the boiler. The fat 
was probably derived from the lubricating oil. 

When some soda was added to the feeding water no dry 
deposit was observed, and this was also the case when the 
condensing water was not employed for feeding. At any rate 
it is important to know that a small amount of fat in water 
that contains earthy carbonates, but no sulphates, may pro- 
duce a dry instead of a muddy deposit. However, it is quite 
strange that this was not observed before, as the inside of 
boilers is sometimes rubbed over with fat, which is supposed 
to protect them from incrustations. With regard to the fuel, 
it is self-evident that it can not have any influence upon the 
formation of deposits. However the plates will become soon- 
er red hot when coal instead of wood is used. 

It may yet be remarked that recent investigations have re- 
vealed the fact that butyric acid is of a more common oc- 
currence in the soil and in water than hitherto supposed. 
Pierre detected this acid in soil that had not been fertilized 
for four years ; it was also met with in the pond of a farm. 
On examination it was discovered that it had originated from 
putrescent sugar beets in which it often appears. Besides, it 
is known that straw and the food of cattle yield sugary ele- 
ments that are more or less convertible into this acid. 

Several cases of similar powdery deposits have recently 
come to our knowledge in this country ; and we have received 
several specimens corresponding almost exactly to those de- 
scribed as having occurred in the boilers in Switzerland; and 
probably resulting from the same causes, 



THE PRESERVATION OF IRON. 



The great enemy of iron when used in architectural or 
engineering work is oxygen. We would not be understood 
to ignore other causes, the tendency of which is to hasten the 
destruction of bridges, etc., such as expansion, the production 
of a crystalline state of the metal by vibrations, etc., but 
these causes apply only to special cases, while in all cases, 
unless something interferes, oxygen slowly but surely gnaws 
away at every bit of iron exposed to its action. 

A great many methods have been employed to prevent the 
rusting of iron, by which is meant its chemical union with 
the oxygen of air, water, or other medium in which it may 
be placed. In the case of saline waters, the reactions are 
more complicated, but the final result is the same, namely, 
the oxidation and disintegration of the metal. Unprotected 
iron rusts away much faster in such waters than in common 
air ; but exposed to the action of the ordinary substances, to 
be found in all places where structures o. iron are located, 
the ultimate destruction of such structures is merely a ques- 
tion of time. 

But while the vibratory motion of iron tends to render it 
brittle, and change its physical character from a fibrous to a 
crystalline material, such motion acts, in some yet unex- 
plained manner, to combat the affinity of oxygen for iron. 
Hence the old proverb that " the used key is always bright," 
has more foundation than the polishing effect of wear. 

In machinery it is common to paint or otherwise protect 
the stationary parts, while the moving parts have been found 
not to require much protection, when properly shielded from 
damp. In many cases castings will stand in a shop just as 
they have been taken from the sand, without rusting, being 
protected by a thin film of silica from the melting of the 
sand during the process of pouring, but as soon as exposed to 
the action of water tbis protection fails, and they rapidly be- 
come coated with rust. 

The processes most generally applied to shield iron from 
the action of oxygen, have for their object the isolation of 
the metal from this gas. 

The coating of iron with metals is one of the most impor- 
tant oi the means employed for this purpose ; tin and zinc 
being the metals most frequently used. But these metals 
will not permanently protect iron in all situations, and they 
cannot in many instances be applied. 

Another class of substances are paints, tar, linseed oil, etc., 
which form coatings upon the surface of iron and thus iso- 
late it from oxygen. iNone of these can, however, be relied 
upon as a permanent protection ; and they have to be from 
time to time renewed, upon parts where the metallic surface 
has become exposed. It has been regarded by some as quite 
doubtful whether any cheap and practicable method for the 
prevention of iron rust, that will permanently secure this 
object can be devised, yet it would seem, with all ihe great 
resources of modern chemistry, this problem should be capable 
of solution. 

As yet iron cannot compete with stone in structures de- 
signed to endure the effect ot time, without repeated atten- 
tion to keeping its surface covered with some protective 
covering ; and until it is enabled to do this by some improve- 
ment in methods of protection, ifs use for engineering and 
architectural purposes can never entirely supersede that of 
stone, if, indeed, it can ever compete fully with stone in other 
respects. What is wanted is something equally applicable 
to large or small pieces of iron, and which will answer to 
ward off the attacks not only of the common atmospheric 
oxygen, but will also remain unaffected by acids or salt 
waters. Who will give this to the world ? 



THE WATERING OF THE STREETS OF NEW YORK WITH 
SEA WATER. 



At intervals, for a period of two years, we have called pub- 
lic attention to the method of watering streets with saline so- 
lutions, now practiced in parts of London, in Liverpool, and 
other cities of England, with the most satisfactory results. 
Our efforts to force the advantages secured by this method 
upon public attention, have been seconded, so far as we are 
aware, by no other paper in this country. We have, however, 
this season been helped by a strong natural ally — the drought. 

The scarcity of Croton water, which, but for the timely 
October storms, would have placed the city in danger, has 
aroused the authorities to the fact that "something must be 
done." 

It is now proposed by the engineer of the Metropolitan 
Board of Health, to water the streets of New York with sea 
water, the water to be raised by p umping. 

While there are certainly no insuperable engineering diffi- 
culties to be surmounted in carrying out this project, the ex- 
pense it will entail upon the city will prove a serious obstacle 
to its adoption ; and after all, though approximating perhaps 
in effect to the method above alluded to and which we have 
recommended, we do not believe it could ever be so econom- 
ical or effectual. 

We have not room to give this week, an abstract of the 
important report in which the plan under consideration is 
recommended to the board. 

Would it not be wise for the Board of Health to try the 
English plan in some section of our most dusty thorough- 
fares — an experiment which could be made thoroughly at an 
expense of less than two thousand dollars for an entire sea- 
son — before deciding to favor the report of their engineer 1 

The entire concurrence of the English press in the econemy, 
comfort, and sanitary effect of their method, warrants a trial 
of it in American cities, and the sound scientific principles 
upon which it is based should also claim for it attention from 
the able men who compose the Metropolitan Board of Health . 
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PKOGBESS OF AMERICAN WOOLEN MANUFACTURES. 



The proceedings of the Fair of the American Institute were 
diversified on the evening of Oct. 5th, by an able address, de- 
livered by Erastus B. Bigelow, President of the National As- 
sociation of Wool Manufacturers. 

We regret that pressure upon our columns forbids our giv- 
ing more than an abstract of the address. 

After some introductory remarks, the speaker went on to 
say that this exhibition of American woolens is the first in- 
stance of any attempt in our country to bring before the pub- 
lic eye, in one grc at collection, the characteristic products of 
a single industry. We can, I trust, honestly say that it is 
prompted by a higher motive than that of ambitious display. 
In no other way can the progress, the extent, and the value 
of such an industry be so effectually shown. No statements 
or statistics can be so impressive and convincing as the visi- 
ble evidence which is furnished by an exhibition like that 
now before you. It is the next best thing to actually visit- 
ing the manufactories from which these fabrics come. Could 
you pass through the great establishments so honorably rep- 
resented here, and look on their busy wheels and cards and 
spindles and looms — their myriads of thrifty, happy working 
men and women, the huge masses of raw material which 
they work up, and the countless car-loads of finished fabrics 
which daily leave the mills, you would need no argument to 
assure you that the woolen industry of the country is second 
to no other, whether individually or nationally considered. 

The annual value of our woolen manufactures, and of those 
manufactures in which wool is a component part, is not less 
than $175,000,000. Of these goods more than four fifths are 
made from American wools. The coarse carpet-wools, which 
are not grown here at all, the worsted combing- wools, and 
the fine clothing-wools, which are grown by us only in limit- 
ed quantities, go to make up the rest. 

In relation to the articles now brought out under the direc- 
tion of the National Association, it is only proper to state that 
none of them were made specially for this occasion, or appear 
as candidates for prize awards. They are the usual products 
of the mills, such as are got up for the general market, and 
they are here not for individual gain or glorification, but 
rather to show the quality and variety of our wool fabrics, 
and the extent to which they supply, or can supply, the wants 
of the American people. The fine quality and the beautiful 
finish of many articles in this collection cannot fail to arrest 
attention. Yet the real significance of the display is to be 
seen, not so much in this as in the wide range and diversified 
character of the fabrics, in their soundness, and their fitness 
for the uses intended, and in the low prices at which they can 
be furnished. For instance, in no market of the world can 
better cassimeres be found than some of those which are here 
exhibited. These meet the demands of oce class in the com- 
munity, while the wants of another and far more numerous 
class are met by clot -s equally excellent, because equally 
adapted to the use for which they are designed. I have se- 
lected a particular case, but this remark has a general appli- 
cation. 

This display of woolen fabrics is instructive, as showing the 
great advance which a comparative y short period has effect- 
ed in the diversification of our wool manufactures. Ten years 
ago, our manufacturers had attempted scarcely any thing be 
yond common goods of the coarser kinds. Now they produce 
almost every variety of wcol fabric in general use. Among 
those which are now successfully made here, but which are 
comparatively new as American productions, I may mention 
las tings, bunting, worsted reps, and serges for furniture cov- 
ering, worsted furniture damask, Italian cloths, worsted pop- 
ling, mohair lustre, cashmeres, merinos, Astrachans, chin- 
chilla cloak ; ngs, Scotch cassimeres, embroidered table-covers, 
Axminster carpets. 

The annual consumption of woolon goods in the United 
States may bo put in round numbers at $240,000,000. In 
1868, for instance, we imported woolen goods as follows : 

Cloths and cassimeres ?3,?56,449 

Shawls 1,559,999 

Blankets 28,196 

Carpets 2,766, 291 

Dress goods 15,196,233 

Manufactures not specified 5,902,591 



:§32,400,T59 

The above figures, it must be remembered, represent the 
foreign valuation as expressed in gold. In comparing the 
value of woolen goods imported with the estimated value of 
our home productions, we must add to that valuation the 
customs duties, the premium on gold, and the profits of the 
importer. With these all on, the value of sales in first hands 
is fully double the amount of foreign valuation. If now to 
§175,000,000, the estimate ol our domestic product, we add 
$64,819,518 for the sales of imported woolens in first hands, 
the result is $239,819,518. Thus it appears that our own 
manufactures amount in value to nearly three quarters of the 
whole. 

Notwithstanding the unquestionable and the generally 
acknowledged excellence of onr wool manufactures — a fact 
which this exhibition fully demonstrates — those manufac- 
tures still suffer, more or less, in the market, from prejudices 
and prepossessions alike ill-founded. A preference for fabrics 
of foreign origin has very naturally come down from the 
time, not very distant, when our domestic products were gen- 
erally inferior. Of those who now habitually insist upon 
buying the foreign article, some are honestly ignorant. They 
are not aware of any improvement in American manufac- 
tures. With others, it is the merest aping of a senseless 
fashion. But the delusion could not be long kept up, were 
it not for the interest of the dealer to sustain it. It is easy 
for him to make a larger profit on the imported article, from 
tho fact that its probable coBt is not so generally known. In 
many instances tho temptation is go strong that, truth, hon- 



esty, and patriotism make their appeal in vain. Not only 
are American productions systematically disparaged, but, in 
a multitude of instances, these very productions are labeled 
as French, English, or German. The extent to which this 
imposition is carried is known only to those who are let into 
the secret. There are, probably, very few of us who have 
not thus been taken in. And, what I am inclined to regret 
as the most melancholy thing of all, is the unquestioned fact 
that some of the manufacturers themselves have consented 
to the deed. I suppose the process by which such a bargain 
is consummated to be somewhat as follows ; A manufacturer, 
after much toil and outlay, is prepared to introduce a fabric 
not before made here. He finds the market, however, fully 
supplied with the foreign article. Those who hold it give 
him no encouragement, for they know that the introduction 
of the domestic product must lessen their chance for high 
profits. Between him and the consumer (who must be 
reached somehow, or his enterprise fails) stands a class of 
men whose interest it is to sell foreign rather than domestic 
goods. The result is a compromise. Says the dealer to him, 
" I like your goods, but I cannot sell them as American. Give 
them a foreign brand, confine the product of your mill to me, 
and I will take all that you produce." The poor»manufac- 
turer, seeing no alternative, closes the unhallowed bargain. 

It will 1 e strange if this exposition of our wool manufac- 
tures does nothing toward correcting these mistaken ideas 
in regard to the inferiority of American fabrics which are 
entertained by so many. It shows the great and respectable 
body of American manufacturers that there are those among 
them who have no need to sail under borrowed colors, and 
who, under any circumstances, would scorn the thought. It 
is a silent but eloquent rebuke to those dealers in such fab- 
rics who, to promote their own selfish aims, are wont to decry 
and deride everything that is home-made. And, finally, it 
appeals to the great class of consumers, and bids them be 
candid when they buy, even if they cannot be patriotic. 

It has been through a long series of difficulties and dis- 
couragements that our wool manufactures have attained to 
their present advanced condition. Not the least of these im» 
pediments has been a vacillating tariff. In this respect the 
policy of our government has been sometimes friendly, some- 
times decidedly hostile. The tariff of 1846, which imposed 
upon wool a higher rate of duty than some of its manufac- 
tures paid, proved especially adverse. Under its baneful op- 
eration the growing of wool remained almost stationary, and 
many of the largest manufacturing companies became bank- 
rapt. 

Mr. Bigelow closed his address with an able review of the 
subject of free trade, showing the fallacies of the doctrine in 
the present condition of the world, and comparing its advo- 
cates to the advocates of a universal peace, something very 
desirable, and to be looked for with hope, but at the present 
day utterly out of the question. 



OBITUARY— CHARLES B. HU1CHINSON. 



The Auburn, N. Y., Advertiser publishes a long and glow- 
ing eulogy upon the life and character of darles B. Hutchin- 
son, who died in that city , on the 9th of October, at the age of 
50 years. 

Mr. Hutchinson possessed a marked genius, and was con- 
stantly occupying his mind upon some new and useful im- 
provement. The records will show that he had secured 
about twenty patents; and we are pleased also to record the fact 
that he was successful, and had accumulated a handsome re- 
ward for his ingenuity and business capacity. 

Our acquaintance with Mr. Hutchinson began nearly twenty 
years ago, and we can bear testimony to his high and manly 
qualities of head and heart. 



Curious Stereoscope Effects. 

In the stereoscopic views one image of the view is super- 
posed on the other and produces the effect of relief. If we 
tint one of the views with a transparent color, such as cobalt 
blue and the other with carmine or lake, we have the combi- 
nation of these colors in the stereoscope, viz., a purple tint ; 
and so with regard to the colors to produce various shades of 
green, brown, etc. The colors thus employed produce re- 
markable effects by their transparency ; and to see a view 
first with one eye in one set of tints, and then with the other 
in a different set of tints, and then with both eyes to see a 
third and differently colored picture, is an optical effect as in- 
structive as it is amusing. We, in fact, combine the colors in 
the eye's instead of the color-cups. 



A German photographer has invented a method of making 
seals and stamps with the portraits of his customers. A thin 
layer of gelatine, sensitized with bichromate of potash, is ex- 
posed to the action of light under a photograph positive, by 
which the parts acted on are rendered insoluble in water. 
The gelatine film is immersed in water, and the parts not act- 
ed on by the light swell up, and we obtain a picture in relief 
of which a plaster cast can be taken. A galvanic plastic copy 
being taken of the cast, we have a metallic facsimile of the 
photograph, which can be e iployed as a seal. This process 
suggests a method of obtaining perfect likenesses of persons 
in metallic checks for the use of the printer, and also an ad- 
mirable way of illustrating scientific books. 



The latest advices with regard to the progress of the Suez 
Canal are to the effect that the Bitter Lakes had been brought 
up to the level of the Mediterranean, and that M. Lesseps, the 
engineer, had gone through the whole length of the canal 
in a Steamer. The completion, however, of the rest of the 
works in time for the proposed opening on tho 17th of Nov- 
ember is still considered in, some degree uncertain 



Coloring of small metallic Objects, 

M. Puscher, a German chemist, gives the following receipts 
for the application of sulphur to the purposes referred to., 
1. A solution is made in the following manner : Dissolve 4 oz., 
of the hyposulphite of soda in a pint and a half of water, 
and then add a solution of 1 oz of acetate of lead in the same 
quantity of water. Articles to be colored are placed in the 
mixture which is then gradually heated to boiling point.. 
The effect of this solution is to give iron the effect of blue 
steel ; zinc becomes bronze, and copper or brass becomes, suc- 
cessively, yellowish red, scarlet, deep blue, light blue, bluish 
white, and, finally, white, with a tinge of rose. This solu- 
tion has no effect on lead or tin. 2. By replacing the acetate 
of lead in the solution by sulphate of copper, brass becomes 
first of a fine rosy tint, then green, and, finally, of a iridescent 
brown color. Zinc does not color in this solution ; it throws 
down a precipitate of brown sulphuret of copper, but if boiled 
in a solution containing both lead and copper, it becomes cov- 
ered with a black adherent crust, which may be improved 
by a thin coating of wax. If the lead solution be thickened 
with a little gum tragacanth, and patterns be traced with it 
on brass, which is afterwards heated to 212 degrees, and then 
plunged in solution No. 1, a good marked effect is produced. 



Inventions Patented In England by Americans, 

[Compiled from the " Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

2,518.-COFFlif— J.D. Nietscfce.Somerset.Ohio. August24, 1869. 
2,633— Pianoforte.— T. King, West Farm, N. Y. September 7, 1869. 
2,635.— Preye^tin^ the Radiation of Heat from Steam Boilers.— 
C. M. O'Hara, New York city. September 7, 1869. 

2,639.— Knitting Machine.— C. A.. Shaw, Biddeford, Me., and J. Hinkl ey 
Norwalk, Ohio. September 8, 1869. 

2,678.— Means for extinguishing Fires and Watering Streets.— T 
Bigelow, Brooklyn, N. Y. September 13, 1869. 

2,693.— Combined Buckle and Button-Hole.— L. a. Kettle, Philadelphia , 
Pa. September 15, 1869. 

2,691.— Means for Burning Solid Fuel.— L. A. Kettle, Philadelphia, Pa . 
September 15, 1869. 

2,697.— Machinery for the Manufacture of Felt and other Cloths. . 
—J. T. Sanford, New York city. September 15,1869. 



2.698.— Steam and Caloric Kngine.- 
Columbia. September 15, 1869. 



-Alex. Hendry, Victoria, British 
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EOEABLY no investment of a small sum of money 

4'M\ brings a greater return than the expense incurred in obtaining 
Wm a patent, even when theinvention is but a small one. Larger j n , 
,,-^V ventions are found to pay correspondingly well. The names of 
! Xfc-C Blanchard, Morse, Bigelow, Colt, Ericsson, Howe, McCormick, 
iLafw Hoe, and others, who have amassed immense fortunes from their 
inventions, are well known. And there are hundreds ot others 
who have realized large sums— from fifty to one hundred thou- 
sand dollars—and a multitude who have made smaller Fums,rang. 
ingfrom twenty-live thousand to fifty thousand dollars, from 
their patents. The first tiling requisite for an inventor to know 
is, if his invention is patentable. The best way to obtain this in- 
formation, is either to prepare a sketch and description of the 
«*° invention, or construct a model, and send to a reliable and ex- 

" perienced patent solicitor, and ask advice. p 

In this connection inventors are informed that 

M U N N & O O . , 

Publishers of the 



a 



mimi, 



37 Park Mow, New York, 

Have been engaged in the business of Soliciting Patents for nearly twenty - 
five years, and have the most extensive facilities for transacting such busi- 
ness, of any concern in the world. M. & Co. have examined and reported 
more than 

50,000 INVENTIONS, 

And prepared the papers for more than 

25,000 APPLICATIONS 

For Patents during the last quarter of a century. 

Forthepast ten years, the cases filed in the Patent Office by them, are 
about one thied of the entire number of applications filed. Their corps 
ofspecilication writers and counselors are made up from the ranks of the 
Patent Office, and are men capable of rendering the best service to the in- 
ventor,from the experience practically obtained while examiners in the 
Patent Office. 

MUNN &, CO. 

Offer their Bervices In preparing 

Specifications and Drawings for Patents, Caveats, Re™ 

issues, Designs, Trade Marks, Extensions, 

Interferences, and Assignments. 

They also prosecute 

Rejected Applications, 



A 



Which have been improper];/ prepared by the inventor or incompetent at- 
torneys. Good inventions are oitcn rejected for no other reason than that 
the cases were not properly presented to tho Patent Ofiict;. 

Inventors should bear in mind that Patents are often worth mors in fop. 
eign countries than in the United States, and the reduced prices for which 
they are now obtained in England, France, and in other countries, ren- 
der it within the means of most persons to patent their inventions abroad. 

For instructions concerning 

FOREIGN PATENTS, 
REISSUES, 

INTERFERENCES, 

HINTS ON SEEEING PATENTS, 
RUEES AND PROCEEDINGS AT THE UNITED STATES 
PATENT OFFICE, 
THE PATENT LAWS, FEES, ETC., SEE 

« HI3STXS TO USTVEXsTTOKS,^ 

Which is sent free by mail on application. Advice free. Kverything ct e. 
fidential. Address all communications to 

MUNN So CO., 

PUBLISHERS 

SCIENTIFIC AMERICAN, 

87 Park Mote, New York, 

Offlcf) )n Washington, corner of P and Bnvonth streets. 
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Under this heading ice shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 



Harvester.— R. M. Williams, Rockville, Md.— This invention consists in 
attaching the linger bars and platforms to the framework ot the machine in 
such a manner that said finger bars and platforms may rotate about a com- 
mon center in a horizontal plane. 

Horse-Power.— Geo. W. Movers, Gordonsville, Va.— This invention con- 
sists in arranging the line shaftunder the power wheel in such manner that 
the former may be vertically adjusted with reference to the latter, without 
removing the power wheel, or in any manner interfering with it. 

Cotton and Hay Peess.— ffm. C. Banks, Como Depot, Miss.— This inven- 
tion relates to an improved arrangement for operating the movable sup- 
porting block, and an improvement in the construction and application 
of the metallic plates attached to said movable beam against which the 
rotating screw nut bears. 

Cotton Choppee and Scraper.— H.B. Cage, Madison Station, Miss.— The 
object of this invention is to provide for public use a simple and cheap cot- 
ton chopper and scraper, so constructed that the chopper shaft can be con- 
veniently removed and the instrument then used either as a scraper or ordi- 
nary plow. 

Fire-proof Paint.— Emil Kunzendorf, New York city.— This invention 
tion relates to a new composition, which, when applied to wood or other 
combustible matter, will render the same comparatively fire-proof. The 
invention is applicable to all buildings, and all combustible matter, as a 
roof paint, and wherever fire-proof qualities are required. 

Supporting Baes foe Vehicles— James B. Brewster, Flushing, N. Y.— 
This invention has for its object so to strengthen all kinds of supporting 
bars for wheeled vehicles and sleighs— that is to say, axle beds, bolsters, 
fellies, and sleigh runners, that the same will not be liable to split or break, 
nor to yield in the direction in which the greatest strain is applied. 

Machine foe Planing and Molding.— Frank Douglas, Norwich Town, 
Conn. — The object of this invention is to provide for public use a machine 
for planing and molding, in which the several parts are more perfectly and 
readily adjustable than heretofore, so that it can be operated with increased 
convenience, while, at the same time.it is adapted to a greater variety of 
work. 

Combined Pipe Tongs and "Weench.— V. K. McElheny, Pittsburgh, Pa.— 
This invention consists in combining with a main stem, having a fixed jaw 
at one extremity and a handle at the other, a movable jaw, held by a band 
upon one side of said stem, and a lever, with a sliding fulcrum, for operat- 
ing said movable jaw, upon the opposite side of said stem. 

Folding Chairs.— E. W. Vaill, "Worcester, Mass.— This invention consists 
in attaching rigid arms, pivoted at both ends, directly to the rigid seat of a 
folding chair, when such seat has slots in its siaes for the reception of pins 
in the upper ends of the short legs, so as to allow the latter and the rigid 
seat to be folded back compactly against the back posts of the chair. 

Binding Attachment foe Reaping Machines,— J.H. Mudgett, Caman- 
che, Iowa.— The object of this invention is to provide a simple and efficient 
binding attachment for reaping machines, which will secure the grain from 
the reaper and present it, in bunches or gavels, to the attendant, and place 
thebinding cord in a convenient position, to enable him to tie it quickly 
and discharge the sheaves, so bound, into a carrying rack, where they are 
retained until a suflicient number accumulates to form a shock, when they 
may all be discharged together by the pulling of a trip catch. 

Hydeant and Stop-Cock Rods.— Henry Rausch, Brooklyn, N. Y.— This 

nvention has for its object to furnish an improved hydrant and stop-cock 
rod, which shall be so constructed and arranged as not to be liable to be 
detached when removing the key, and at the same time stronger and not 
so liable to be eatenaway by rust and broken as when constructed in the 
ordinary manner. 

Hames Fastener- — A. J. Tompkins and J. M. Wegand, Clarksville, Iowa. 
— Thisinvention has for its object to furnish a simple, convenient, and re- 
liable adjustable hames fastener, designed especially for fastening the 
lower ends of the hames, but which nlay be used with equal facility for 
fastening the upper ends of said hames. 

Combined Seed Sowee and Cultivator.— John "W. Doud, Ward's Cor- 
ners, Iowa.— This invention has for its object to combine with the im- 
proved cultivator, patented by the same inventor January 7, 1868, and 
numbered 73,173, a broadcast seed-sowing attachment, which shall be sim- 
ple in construction, and so constructed and arranged as to do its work 
accurately and well. 

Base-Burning Stove.— Robert Batting, Albany, N.Y.— This invention 
has for its object to furnish an improved base-burning stove, or heater, 
which shall be so constructed and arranged as to furnish a greater amount 
of heat from the same or a less quantity of fuel than is possible with stoves 
constructed in the ordinary manner. 

Wheelbarrow.— Peter Noling, Woodside, Wis.— This invention has for 
i ts object to furnish an. improved barrow, which shall be so constructed 
and arranged that a much greater amount of work may be done in the 
same time, and with greater ease than when an ordinary barrow is used, 
and which shall, at the same time, be simple in construction and effective 
in operation. 

Car Coupling.— James A. Morrison, Brady's Bend, Pa.— This invention 
has for its object to furnish an improved car coupling, strong and simple 
in construction, effective in operation, conveniently operated, and not 
liable to break or get out of order. 

Hay Tedder.— J. K. Collins, Hartford, Vt.— This invention has for its 
object to furnish a simple and convenient machine for tedding hay, which 
shall be so constructed and arranged as to operate the tedding forks with 
a movement similar to the movement of the fork when the hay is being 
tedded by hand. 

Water Wheel. — V. M. Baker, Preston, Minn.— This invention has for its 
object to improve the construction of horizontal water wheels so as to 
make them more efficient in operation, enabling them to utilize a larger 
proportion of the water, and bring them more fully under the control of 
the operator. 

Process for Manufacturing Wool into all Kinds of Colors and 
Goods without the Use of Oil or Grease in Carding and Spinning.— 
J. Saxton and B. Sa'xton, Sumner, 111.— This invention has for its object to 
furnish an improved process, by the use of which wool may be manufac- 
tured into yarn and cloth without the use of oil or grease, so that the work 
may all the time be clean and the cloth ready for market When taken from 
the loom. 

Peat Machine.— John S. Kelly, New York city.— This invention has for 
its object to furnish a simple, convenient, and effective machine for scrap- 
ing, condensing, and partially drying peat upon the bed and without re- 
moving it therefrom, thereby enabling the peat to be prepared for market 
at trifling expense. 

Velocipede. — McClintoclc Young, Frederick, Md.— This invention relates 
to a new manner of constructing the frame, or reach, the steering frame, 
the saddle, and the brake of a velocipede, for the purpose of producing a 
light instrument fully as strong and reliable as the heavy machines now in 
use. 

Bridle Bit.— C. M. Huckins, Johnsbury, Vt.— This invention relates 
o a new bridle bit for horses, which shall be so constructed that it may be 
used as a straight rigid bit or as a power bit, when driving or riding an un- 
ruly or hard-mouthed horse, and which shall be so constructed as to give 
he rider or driver full control over the horse . 

Dentists' Geinding Wheel- John K. Merrick, Odell, 111.— This inven- 
tion relates to improvements in grinding wheels, for dentists' use, for 
grinding and polishing teeth. It consists in the construction of such 
wheels of glass, and in a peculiar form calculated to promote the efficiency 
thereof. 



Construction of Cars.-^-M. C. Lawless, Montana, Iowa.— This invention 
relates to improvements in the attachment of the timbers of cars which 
support the drawheads to the permanent stringing, the object of which is 
to afford a ready means of detaching them for repairs. 

Roof Scaffold Bracket.— S. Clough, Monmouth, Maine.— This inven- 
tionrelates to a new and useful improvement in brackets for scaffolds on 
roofs. 

Lubricator.— Carl August Baumgart, Allegheny City, Pa.— This inven- 
tion relates to a new and useful improvement in lubricators, or " oilers," 
whereby they are rendered more surein their operation and more useful 
than they have hitherto been. 

Compound for Koadw ays, Pavements, etc.— Russell Fisk, New York 
city. — This invention relates to new and useful improvements in com- 
pounds, to be used in connection, by admixture, with sand, gravel, broken 
stone, cinders, and other like matters, for the construction of sidewalks, 
pavements, till, brick, and artificial stone. 

Watpr Tweer.— Edward Davidson, Boston, Mass.— This invention re- 
lates to improvements in water tweers, designed to provide a simple, 
cheap, and efficient arrangement ; also, an adaptation of the same for con- 
nection directly to the water tank, or for detachment and use separated 
and moved away from it, as is sometimes required by the ^nature of the 
work in hand. 

MedicatedCigars.— Louis Walther,New York city.— This nvention re- 
lates to improvements in cigars, and it consists in imparting an improved 
flavor to them, and in expelling the nicotine by steeping the tobacco leaves 
previous tto being formed into cigars, in a [liquor formed of vegetable 
substances. 

Hay or Cotton Press.— James A. McGillivrae and C. O. Wheeler, Matte- 
son, HI.— This invention consists of an arrangement in a case, adapted in 
shape and size for occupying that position on a wagon of an ordinary 
wagon box, of a sliding plunger operated by racks and pinions, receiving 
and discharging passages and doors and door fastenings. Also, of adjusta- 
ble ends and walls for the chamber, in which the finished bale is inclosed. 

Raking, Loading, and Elevating Apparatus.— Charles P. Hale, Cal- 
houn, Ky.— This invention relates to improvements in raking, or gather- 
ing, loading, and elevating apparatus for hay , straw, sand, and other sub- 
stances to be gathered from the ground for loading, transporting, and ele- 
vating to a stack, building, or other place. It consists in an improved ar- 
rangement on a truck of a rak%, or gathering instrument, which also de- 
livers the substance gathered into a rack, and a receiving and delivering 
or elevating rack with connecting and tripping gear for a hoisting 
apparatus. 

Casting Hollow Articles.— J. Brunner, New York city.— This inven- 
tion consists in forming the hollow castings by the employment of chill 
molds, made in two parts, with large openings from the exterior to the 
molds at one side, and smaller air-escaping passages from the opposite 
sid^s, which molds are plunged into the molten metal from which the cast- 
ings are to be made, with the said large openings downward and the small- 
er ones upward, so that the metal will flow in freely to the molds and be- 
come chilled against the surtace of the molds and solidified sufficiently to 
form the exteriorshell of thearticle required. The flask or mold is then 
raised vertically out of the molten metal to allow the central part not so- 
lidified to flow out, leaving the castings hollow. They are then removed 
from the molds in the usual way. 

Vise and Drill.— Otis Dean, Richmond, Va.— This invention relates to 
improvements in the construction of thevise and drill, recently patented 
by the inventor, in which improved device the fixed jaw is made use of as 
the stock of the drill spindle, the movable jaw as the table and support of 
the articles to be drilled, and the vise serves as the feed screw. The pres- 
ent invention comprises an improved arrangement of the vertical adjust- 
ing spindle of the support for the jaws, and the adaptation of the feeding or 
visescrew for operation, either by the ordinary viselever or by thecrank 
used for turning the drive spindle ; also, certain improvements in the con- 
nection of the visescrew and the drill spindle with the fixed jaw. 

Machine for Wiring Blind Rods.— John Holzberger, Newark, N. J.— 
This invention relates to a new machine for forcing wire staples into the 
rods of window blinds, and also into the slats of the same. The invention 
consists in the arrangement of double-detaining plates, which serve to 
separate the several staples as the sameslide down on an inclined plate. 

Stirrup.— C. R. Van Osdel, Chicago, 111.— This invention has for its object 
to construct a stirrup, which willform a support for the whole foot, which 
can be adjusted for any length of foot, and which will swing around to re- 
lease the foot in case the rideris thrown. 

Horse Hay Fork.— David P. Stewart, Spruce Creek, Pa.— This invention 
consists in the arrangement, upon a straight pointed stock, to which the 
elevating rope is attached, of a set of jointed hooks capable of closing with 
the point of the stock to be forced into the hay, and then opening to hold 
the hay, and a set of gathering and holding hooks, connected together by 
slidesparallel with the stock and operated simultaneously by setting and 
tripping levers. 

Car Coupling.— A. H. Clark, Otisville, Mich.— The object of this inven. 
tion is to provide a safe and durable coupling for railroad cars, one which 
shall couple automatically and be sure in its operation. 

Reaping and Mowing Machines.— E. M. Birdsall, Penn Yan, N. Y.— 
This invention relates to a new and useful improvement in fastening the 
knives or cutters to the cutter bars of reaping and mowing machines. 

Cribs and Cradles.— L. A. Chichester, Poughkeepsie,N. Y.— This inven- 
tion relates to an improvement in cribs and cradles for children and dolls, 
whereby they are made cheaper, handsomer, and more durable, than when 
made in the ordinary manner. 

Feiction Matches.— W. H. Rogers, New York city.— This invention re- 
lates to anew and useful improvement in friction matches, and it consists in 
coating the match below the igniting end with an inflammable compo- 
sition. 

Hoisting Apparatus.— W.M. Howland and G.L. Howland, Topsham, 
Me.— This invention relates to improvements in apparatus for hoisting 
heavy weights, pulling stumps, and the like, by band power, and consists 
in the application to one of the legs of a tripod, which is detachably con- 
nected, to the other two by a hook.having a double shank which is separated 
for attachment to the said leg, so as to provide a space between the end of 
theleg andthehook for the same, of a pair of ratchet wheels on a # chain, 
winding shaft, a pair of pawle, connecting rods, operating lever, and a de- 
vice for throwing the pawls out of action with the catch wheels, under an 
arrangement whereby the stones or other weights may be raised or low- 
ered, by the distance of one or more notches of the ratchet wheels at each 
movement of the lever. 

Combined Table and Cradle.— E. A. 'Goodes, Philadelphia, Pa.— This 
invention consists of a circular or other formed table top, the under half 
of one side of which is detachable, a set of semi-illiptical legs, and a cir- 
cular brace connected to the legs at the center, made in»two parts and 
brought together, [all so arranged as to be readily adjusted to the conditions 
of either a table or cradle. 

Fastening Bolt nuts.— W. C. Mason, Beaver Falls, Pa.— The'object of 
this invention is to provide means of preventing the turning off of saw 
nuts from their bolts. 

Compensating or Equilibrium Spring.— Charles Shea, Newark, N. J. 
—The object of this invention is to provide meansfor avoiding the 1ar and 
inconvenience on carriages and railroad cars, and for economizing springs 
on the same. The invention consists chiefly in providing compensating 
springs in connection with tha ordinary springs of carriages, cars, locomo- 
tives, etc., the said compensating springs being so arranged that they act 
in an opposite direction to the main springs. 

Draft Bars for Vehicles.— J. B. Brewster, Flushing, N. Y.— The* 
object of this invention is to so strengthen the draft bars, that is to say, 
the whiffletrees, evener bars, pole yokes, poles, and shafts, of all wheeled 
vehicles and sleighs, that the same will be greatly strengthened in the 
direction in which the greatest strain is applied. 



Machine for Making Cop Tubes.— Henry and James Douglas, Glas- 
gow, Scotland.— This invention relates to new and useful improvements in 
machinery for making cop tubes, whereby it is designed to provide more, 
efficient machines than those now in use. The iavention consists In a new 
and improved arrangement of forming rollers, a forming mandrel, and a, 
finishing brush. 

Baking and Drying Stove.— F. S. Reefy and S. M. Zent, Roanoke, Ind. 
—This invention relates to improvements in baking and drying stoves,. 
whereby it is designed to provide an attachment to a cast iron stove 
which maybe used for drying fruit or baking, with great facility, and. 
which will utilize the heat as much as possible . 
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CORRESPONDENTS who expect to receive answers to their letters must, in 
all cases, sign their names. We have a right to know those who seek in 
formation from us ; beside, as sometimes happens, we map prefer to ad-, 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general interest and in 
structi0n of our reaa~ers,not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however*. 
when paid for as advertisemets at $1*00 a line, under the head of "Busi- 
ness and Personal." 

%W~ All reference to back numbers should be by volume andpage. 



P. M. M., of N. Y., writes for an explanation of a singular 

case of collapse oc curring in a low-wines still. The cause of this collapse 
must have been the removal of internal pressure by condensation, the 
external pressure of the atmosphere then acting to crush in the crown of 
the still. How this could have occurred with the worm open and the 
stream of high wines passing through being only a small fraction of its 
capacity, while the ordinary operation of distillation was in progress, 
seems unaccountable. It is probable some condition has been overlooked 
by our correspondent. 

S. R. of Vt. — We have often used both a rotating slide valve 

and oscillating cylindrical valve in hydraulic machines, and either will 
work well for a time. The cylindrical valve is however better replaced 
by a tapering one like those used in ordinary water cocks, as that will 
enable you to take up all wear on the valve and seat. This wear soon 
makes a cylindrical valve leak where much work is required. The ro- 
tating slide valve, however, will keep tight a long while with fair 
treatment. 

D. V., of Va. — A machine is only a means of transmitting and 

applying force to work. It of itself does nothing. When moved by the 
application of force, it does not even transmit the whole of that force 
but absorbs a portion of it. How, then, can you by placing a machine 
between force and work, expect to apply more force to work with, than 
without the intervening machine. A seeond look at your computation 
will show you your error. 

C. E., of Mich. — What is called puddled steel is made by stop- 
ping the process of puddling iron at the precise time when sufficient car- 
bon remains in it to form steel. When the puddling is carried beyond 
thispoint, more of the carbon is combined with oxygen, and passing off 
in the form of carbonic acid, leaves the reduced metal in a state called 
malleable iron, theprincipal difference between which and steel is the 
less amount of carbon it contains. 

D. M. T., of N. Y. — Two bodies moving in contact with each 

other, and at a common velocity, can neither of them take motion from 
the other. There are, however, some very nice points connected with 
this subject which we cannot discuss here ; but you may safely con- 
clude that when one body is imparting motion to another body, the 
latter must be moving with less velocity in some direction than the 
former. 

D. K. M., of Pa. — You can prevent in a great degree the rust- 
ing of an iron vessel in which water is boiled by greasing the interior 
and allowing it to, as the housekeepers say, "burn on." Wipe it out 
with a greasy rag and then let it heat till it smokes freely. Repeat this 
several times and you will not be troubled again soon. 

R. M., of 111. — To compute the length of an arc of any number 

of degrees, radius being given, multiply the radius by 710 divided by 118. 
Multiply this product by the number of degrees in the arc, and divide by 
360, and you will have the length of the.arc in the denomination by which 
the rength of the radius is expressed. 

L. T. D., of Md. — Where a force pump is -employed to force 

water to a great night, it is the best practice, in our opinion, to use more 
thanone check valve, as the valves only add to the power required to 
work the pump by their weight, while the wear will be distributed pro- 
vided the valves are properly adjusted. 

M. M. G., of N. Y. — You can coat malleable iron castings per- 
manently with copper by the use of the electro-plating process, which 

you will find fully described in the " Practical Metal Workers' Assistant," 
published by Henry Carey Baird, of Philadelphia. That..work also gives 
the other information you desire. 

C. J. H., of Pa. — To kill knots before painting apply a paste of 

wet lime to them. When the paste dries apply a hot iron to the knot 
which will melt out the pitch, and the lime will absorb it. The spots may 
be rubbed down smooth and then paint applied. 

L. C. D., of Wis. — The details of the art of encaustic painting, 

as practiced by the ancients, are not now known. According to Pliny, it 
is probable that the vehicle of the colors was melted wax, but attempts 
at imitating this method in modern times have been unsuccessful. 

D. S., of N. J. — Glue is not soluble in oil, as you might easily 

have determined by an experiment. It may therefore be used to coat 
over the insides of oil casks, and will in great measure prevent loss from 
leakage. 

C. B. H., of N. Y. — Agates, carnelians, and other hard stones, 

are sawed with small metal plates armed with diamond dust. You can 
get such work done by Michael Fox & Co., No. 1 Maiden Lane, New York. 

E. C. H., of R. I. — Your device is as old as Vitruvius, who de- 
scribes it exactly. Bell-shaped reflectors of sound were used in the Cor- 
inthian theaters, and were introduced into Rome after the taking of 
Corinth. 

T. P., of N. C— The aluminum bronze is the strongest alloy 

yet discovered. Its composition is ninety parts of copper to ten of 
aluminum. 

C. L. M. t of Ca. — What have been called Egyptian pebbles 

are a species of agate or jasper. * 

G. W. B., of Wis. — The stone you send appears to be agate. 



APPLICATIONS FOE EXTENSION OF PATENTS. 



Shirt Collars.— Polly Hunt and George W. Hunt, of New York city, ad- 
ministrator of the estate of Walter Hunt, deceased, has petitioned for an 
extension of the above patent. Day of hearing, December 13, 1869. 

Horse Hay Rake. — Mary G. Pratt, administratrix de bonis non, of the es- 
tate of Randal Pratt,late of the township of Marple, Pa., has petitioned for 
the extension of the above patent. Day of hearing, December 20, 1869. 

Gas Cooking Stove.— Hiram B. Musgrove, Cincinnati, Ohio, has petition- 
ed for an extension of the above patent. Day of hearing, December 20 
1869. 

Plow. — Benjamin F. Avery, of Louisville, Ky., has petitioned for the ex 
tension of the above patent. Day of hearing, December 20, 1869. 
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S he Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One Dollar and a Half per line will be charged. 

Send for Agents' Circular— Hinkley Knitting Machine Co., 176 Broadway. 

To Inventors — Garrison's Model and Exchange Rooms for ex- 
hibition of models and sale of rights for the Northwest,No.5 Arcade Court, 
Chicago. The largest establishment of the kind west of New York. 

Territory for sale or exchange for real estate of the U C I X L 

carriage-seat fastener. Send for circular. Address H. E. Murray .Chester, 
Omng'e county, N. Y. 

E. Myers,Creagerstown,Md., wants address of harvester makers. 

Engine builders, planing and machinery for a sash, blind, and 
door factory, send price lists to P. O. Lock Box No. 3, Lavaca, Texas. 

American Oil Feeders are in use on shafting and loose pulleys 
at American Institute Fair. Made by J. B. Wickersham, 143 South Front 
st., Philadelphia. Send for circular. 

The Novelty Job Printing Presses, for printers, merchants, and 

amateurs. C. C. Thurston, Agent, Brooklyn, N. Y. 

Manganese Ores suitable for glass, steel, oil boilers, at low 
prices. Muriatic Acid, full strength, price IK cents per lb. Soda Ash. 
Bleaching Powder, fresh made, full test, at market prices. Michigan 
Chemical Company, Jackson, Mich. 

Wanted — A large quantity of cast-steel castings, manufactured 

ough and strong, weight half-pound each. Address H.Birdsall.Son & Co., 
Perm Yan, N.Y. 

Shafting, Hangers, and Pulleys, Craig's Oscillating Steam En- 
nes, on hand and to order. Gallatin & Brevoort Machine Works, 223 
Front st., New York. 

Peck's patent drop press. Milo Peck & Co., M ew Haven, Ct. 

The Best and Cheapest Boiler-flue Cleaner is Morse's. Send 
to A. H. & M. Morse, franklin, Mass., for circular. Agents wanted. 

Snow-plow patent for sale. M. A. & I. M. Cravath,Lansing,Mich. 

For Norris' Self-acting Spooling Gage (measures spool silk and 
cotton thread), address R. H. Norris, Paterson, N. J. 

Wanted — Manufacturer to introduce and fill orders for a pat- 
ent cast-iron shutter worker. Address T. H. Bradley, War Department, 

Washington, D. 0. 

Every wheelright and blacksmith should have one of Dins- 
more's tire shrinkers. Price $40. R. H. Allen & Co., P.O.Box 376, NewYork. 

Glynn's Anti-Incrustator for Steam Boiler — The only reliable 

preventative. No foaming,and does not attack metals of boiler. Liberal 
terms to Agents. C. D. Fredricks, 587 Broadway, New York. 

Chemicals, Drugs, Minerals, Metals, Acids,etc, for all Mechan- 
ics and Manufacturers, for sale by L. & J. W. Feuchtwanger, Chemists, 
and Importers of Drugs and Minerals, 55 Cedar st., New York. 

Clothes Wringers of all kinds repaired or taken in part pay for 
the " Universal," which is warranted durable. R. C. Browning, Agent, 
32 Courtlandt st., New York. 

For Sale — Cotton Planter. — The entire right of the King Cotton 
Planter— the oniy successful in use. Have been worked since the war, and 
given universal satisfaction. The machine is simple, strong, and can be 
built cheaply. Will sell at a low figure. Reason for disposing of it is want of 
time to give it proper attention. Address S. N. Brown & Co., Dayton, O. 

Hot Pressed Wrought Iron Nuts, of all sizes, manufactured 
and for sale at moderate prices by J. H. Sternbergh, Reading, Pa. 

Cold Rolled — Shafting,piston rods,pump rods,Collins patdouble 

compression couplings,manuf actured by Jones & Laughlins,Pittsburgh,Pa. 

Man'f'rs of grain-cleaning machinery and others can have sheet 

zinc perforated at 2c. per sq. ft. R. Aitchison & Co., 845 State st., Chicago. 

Send for a circular on the uses of Soluble Glass, or Silicates of 
Soda and Potash.fire and water-proof. Manufactured by L. & J. W. Feuch- 
twanger, Chemists and Drug Importers, 55 Cedar st., New York. 

Mill-stone dressing diamond machine, simple, effective, durable. 
Also, Glazier's diamonds. John Dickinson , 64 Nassau st., New York. 

Leschot's Patent Diamond-pointed Steam Drills save, on the 

■average, fifty per cent oi the cost of rock drilling. Manufactured only by 
Severance & Holt, 16 Wall st., New York. 

2?or solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Millo, Pittsburgh, Pa., for lithograph, etc. 

Machinists, boiler makers, tinners, and workers of sheet metals 

read advertisement of the Parker Power Presses. 

Diamond carbon, formed into wedge or other shapes for point- 
ing and edging tools or cutters for drilling and working stone, etc. Send 
stamp for circular. John Dickinson, 64 Nassau St., New York. 
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Issued by the United States Patent Office. 

FOR. THE V73EK ENDING OCT. 12, 1869. 
Reported Officially for the Scientific American 

SCHEDULE OF PATENT OFFICE FEES: 
On eacn cavear sio 

On filing each application for a Patent (seventeen years) $15 

On issuing each original Patent '. ...".....". ""$W 

On appeal to Commissioner of Patents ".'.".'.'.'."." $20 

On application for Reissue ".,".", 439 

On application for Extension of Patent \\\ .WW ...... .[ *so 

On granting the Extension !!!!!!!. $50 

On tiling a Disclaimer ".".' $10 

On an application for Design (three and a half years) *iq 

On an application for Design (seven years) *ia 

On an application for Design (fourteen years) ...".."*." $30 

In addition to which there are some small revenue-stamp taxes. Residents 
ol Canada and Nova Scotia pay $510 on application. 

For copy of Claim of any Patent issued within SO years $1 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim covers,from $1 

upward, but usually at the price above-named. 
The full Specification of any patent issued since Nov. 20, 1866, at which time the 

Patent Office commenced printing them $1 *£5 

Official Copies of Drawings of any patent issued since 1836, we cansupply at 
a reasonable cost, the price depending upon the amount of labor involved and 
the number of views. 
Full information, as to vrice of drawings, in each case, may be had by address 
ing MUNN & CO., 

Patent Solicitors, No. 37 Park Bow, New York. 

95,627. — Boring Tool. — Alexander Allan, New York city. 
95,628. — Pneumatic Apparatus for Drawing Ale. — Henry 

Andes, Wilkesbarre, Pa. 
95,629. — Velocipede. — Solomon Andrews, Perth Amboy, 

N.J. 

95,630.— Water Wheel.— V. M. Baker, Preston, Minn. 
95,631. — Hay and Cotton Press. — W. C. Banks, Como. 

Denot, Miss. 

95,633. — Bath Tub. — Arad Barrows, Philadelphia, Pa 
95,632.— Reel— J. H. Barker, Washington, D. C. 
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95,634. — Roofing Fabbic. — D. P. Bartlett and Alfred Adams, 

Chagrin Falls, Ohio. 
95,635. — Lubbicatob. — C. A. Baumgart, Allegheny City, Pa. 
95,636. — Base Burning Stove.— Robert Batting, Albany, N.Y. 
95,637. — Steam Engine. — William Baxter (assignor to W. D. 

Russell), Newark, N. J. 

95,638.— Habvesteb-Cutteb.— E. M. Birdsall, Penn Yan, N.Y. 

95,639. — Grindstone Fbame. — Byron Bisbee, North Water- 
ford, Me. 

95,440. — Oee Conoenteatoe and Amalgamatoe. — J. S. 

Bradford , New York city. 

95,641. — Deaft Bae foe Vehicles. — J. B. Brewster, Flush- 
ing, N. Y. 

95,642. — Supporting Baes fob Vehicles. — J. B. Brewster, 

Flushing, N.Y. 

95,643. — Railway Rail Chaie. — James Bridger, Newark, 

n. r. 
95,644. — Heat Radiator. — Warren Brown, Sandusky, Ohio. 
95,645. — Casting Hollow Aeticles. — J. Brunner, New 

York city. 

95,646. — Blank fob Ax Polls. — William Bunton (assignor 

to himself and G. W. Jope), Pittsburgh, Pa. 

95,647.— Hay Teddeb.— H. M. Burdick, Ilion, N. Y. Ante- 
dated May 19, 1869. 

95,648. — Velocipede. — V. H. Buschman, Baltimore, Md. An- 
tedated Sept. 29, 1869. 

95,649. — Stove Pipe Thimble. — C. A. Buttles, Milwaukee, 
Wis. 

95,650. — Machine fob Bending Sheet Metal fob Cor- 
nices, E'rc— C A. Buttles and Denitis Murphy, Milwaukee, Wis. 

95,651. — Cotton Choppeb and Scraper. — H. B. Cage, Mad- 
ison Station, Miss. 

95,652.— Cab Coupling. — A. H. Clark, Otisville, Mich. 

95,653. — Steam Engine. — W. H.T.Clark, San Francisco, Cal. 

95,654.— Roof Bracket. — S. Clough, Monmouth, Me. 

95,655.— Calendab. — G. L. Coburn, Hartford, Conn. 

95,656.— Hay Tedder.— J. K. Collins, Hartford, Vt. 

95,657. — Fbuit House. — Nathan Cope, New Waterford, Ohio. 

95,658. — Excavatoe. — James Cowden, La Prairie Centre, 
and Daniel Brown, Akron, 111. 

95,659.— Hemp Beeak.— E. M. Crandal, Alton, 111. 

95,660.— Fire Place.— J. M. Crockett, Newbern, Va. 

95,661. — Watee Twber. — Edward Davidson, Boston, Mass. 

95,662. — Steam Cheese- Vat. — J. A. Davis, Watertown, N. Y. 

95,663.— Vise.— Otis Dean, Richmond, Va. 

95,664. — Cooking Stove.— J. De Frain (assignor to himself 

and William Callahan), Philadelphia, Pa. 

95,665. — Manufacture and Application of Gas p'eom Pe- 

tkoleum, etc.— T. S. Dickerson, assignor for one half his right to R. M. 
Whipple, Chicago, 111. 

95,666. — Appaeatus for Exhibiting Photogbaphs. — Mar- 
tial Dimock, Newark, N. J., assignor to S. S. Barnaby and David Millard. 
95,667. — Lamp Chimney. — Edward Dithridge, Pittsburgh, Pa. 
95,668. — Evapobating Salt Watee, etc. — W. J. Dodge, 

Syracuse, N. Y. 

95,669. — Combined Seed-Soweb and Cultivatob. — J. W. 

Doud, Ward's Corners, Iowa. 

95,670. — Machine foe Making Cop-tubes. — Henry Douglas 

and James Douglas, Glasgow, Scotland. 
95;671. — Oven. — J. S. Dunham and James Green, St. Louis, 

Mo. 

95,o72. — Stone Drill. — W. C. Edenfield, Savannah, Mo. An- 
tedated sept. 27, 1869. 

95,673. — Compound foe Pavements, Roadways, etc. — Rus- 
sell Fisk, New York city, 

95,674. — Grain Separator. — F. R. Foster, Brandon, Wis. 

95,675. — Hobse Cant-Hook. — E. W. Gale (assignor to himself 

and J. G. Gale), Monroeton, Pa. 
95,676. — Clod Fender. — F. M. Gardner, Brown township, 
Ohio. 

95,677. — Railway Cab Bbake Shoe. — S. B. Gardner, Free- 

'port, 111., assignor to himself and A. H. Leedy. 
95,678. — Coal Ash Siftee. — J. L. Griffin, Redding, Conn. 
95,679.— Soap. — H. L. Guldin, Robeson township, Pa. 
95,080.— Hay Loadeb.— C. P. Hall, Calhoun, Ky. 
95,681. — Coen Planter. — J. J. Harpel, Lebanon, Pa. 
95 682. — Key Guard. — B. R. Hathaway, Mormon Island, Cal. 
95,683.— Hand Cobn Planter.— E. W. Haven, Brandon, Vt. 
95,584. — Skirt. — Henry Hayward, New York city. 
95,685. — Base Buening Stove. — J. C Henderson, Troy, N. Y. 
95,686. — Apparatus for Heating Puddling Furnaces. — 

Samuel A. Hill and Charles F. Thumm, Oil City, assignors to themselves 
and Oliver P. Scaife, Pittsburgh, Pa. 

95,687. — DEvrcE for Generating Steam in Steam Gene- 

'rators.— Samuel A. Hill and Charles F. Thumm, Oil City, assignors to 
themselves and Oliver P. Scaife, Pittsburgh, Pa. 

95,688. — Apparatus for Generating Steam in Boilers. — 

Samuel A. Hill and Charles F. Thumm, Oil City, assignors to themselves 
andOliverP. Scaife, Pittsburgh, Pa. 

95,689. — Machine for Tarring Papee foe Roofing. — 

James Howard, West Manchester, Pa. 

95,690. — Road Scraper. — Lymon Howe, Worcester, assignor 

to himself, Jonathan Luther, same place, and Moses W. Wheeler, Mil- 
bury, Mass. 

95,691. — Hoisting Apparatus. — Wm. M. Howland and Geo. 

L. Howland, Topsham, Me. 

95,692. — Station Indicator. — George R. Johnson, Wilming- 
ton, Del. 

95,963. — Drop Hammer. — Edward Kaylor, Pittsburgh, Pa. 

95,964. — Lathe. — James Kievlan (assignor to himself and 
Wm. Wisdom) , Chicago, 111. 

95,695. — Liniment and Medical Compound. — John King, 

W T arren county, Ohio. 

95,696. — Fireproof Paint. — Emil Kunzendorf, New York 

city. 
95,«97. — Railway Car. — M. C. Lawless, Montana, Iowa. 
95,698. — Anchor. — Geo. A. Lloyd and Chas. A. Stewart, San 

Francisco, Cal. 

95,699. — Railway Brake. — Wm. W. Loomis, Wilkesbarre, 

Pa. 

95,700. — Machine for Wiring Hinges. — Ellis Luther, West 

Troy, N.Y. 

95,701. — Vehicle Propelled by Hand. — Peter Lutteke, 

St. Louis, Mo. 
95,702.— Chimney.— Benj. F. Mann, Oakland, Cal. 
95,703. — Apparatus for Imparting Age to Whisky and 

other Spirits.— Wm. P. Martin, Millersbarg, Ky. 
95,704. — Lock Nut. — Wm. C. Mason (assignor to himself and 
J. H. Nichols) , Beaver Falls, Pa. 

95,705. — Railway-car Axle Box. — Mark McCammon, Chi- 
cago, in. 
95,706. — Combined Pipe Tongs and Wrench. — V. K. 

McElheny, Pittsburgh, Pa., assignor to himself, Ernest Frank, and 
JohnB.Adt. 

95,707. — Hay and Cotton Press. — James A. McGillivrae 

and C. O. Wheeler (assignors to C. O. Wheeler) , Matteson, 111. 
95,708. — Lacing Eye. — Albert G. Mead (assignor to himself, 
Charles J. Addy, and George H. Wood, assignors to Albert G. Mead, 
Charles J. Addy, and Milton A. Kent), Boston, Mass. Antedated Sep- 
tember 27, 1869. 

95,709. — Mode of Preparing Ornamental Tbanspaeent 

Letters for Signs, etc — Emil F. Meyer, Brooklyn, N. Y. Antedated 
October 5, 1869. 
95,710. — Coffeepot. — Elie Moneuse and Louis Duparquet, 
New York city. 

95,711. — Railway Cab Coupling. — James A. Morrison, 

Brady's Bend, Pa. 

95,712. — Wagon Box. — Wm. F. Moore and Jacob A. Bowers, 
Channahon, 111. 

95,713. — Necktie Retaineb. — Porter C. Moulton, New Ha- 
ven, Conn. 

95,714. — Gbain Bindee. — J. II. Mudgett, Camanche, Iowa. 

95,715. — Pbesebving Meat fobPastby Pubposes. — George 

H. Monroe, New York city, 

95,716. — Mode of Lubeicating Journals. — Samuel Nash 

(assignor to himself and John M. Duncan) , Boston, Mass. 
95,717. — Wheelbarrow. — Peter Noling, Woodside, Wis. 
95,718. — Combined Wheelbarrow and Garden Plow. — 

John D. O'Callahan, Calhoun, Ga. 

95,719. — Milk Cooler and Deodorizer. — Alexander Osborn, 
Eaglevllle, Ohio. 



95,720. — Gas Check for Ordnance. — J. W. Pearson, Water- 
town, assignor to Alfred B. Ely, Newton, Mass. 
95,721. — Machine for Making Sheet-metal Pans. — Geo. 

S. Peck (assignor to himself and Wm. H. Morgan), Towanda.Pa. 

95,722. — Milk Cooler. — JuliusR. Pond, NewHartford, Conn. 
95,723.— Milk House.— Julius R. Pond, New Hartford, Conn. 
95,724. — Hydbant Stopcock Rod. — Henry Rausch, Brooklyn 

N. Y. 

95,725.— Baking and Deying Stove.— F. S. Reefy and S. M 

Zent, Roanoke, Ind. 

95,726. — Reveesible Axle for Caeeiages. — J. R. Renkin 

(assignor to himself and M. M. Grumbling), Hillsdale, Pa. 

95,727. — Fieebox fob Steam Geneeators. — Edwin L. Rob- 
bins, Owego, N. Y. 

95,728. — Foot or Bed Warmer. — L. M. Roby, Leesville, 

Ohio. 

95,729. — Machine for Milling the Knife-edges of 

Scale Beams .—Thomas J. Rockwood, St. Johnsbury, Vt. 

95,730. — Friction Match. — Wm. H. Rogers, New York 

city. 

95,731. — Screw Propeller. — S. W. Rowell, Rutland, Vt. 
95,732. — Metallic Roofing. — Franklyn Roys, East Berlin, 

Conn. 

95,733. — Process of Preparing Wool for Manufacture. 

—J. Saxton and B. Saxton, Sumner, 111. 
95,734. — Hot-aie Furnace. — Ph. I. Schopp, Louisville, Ky. 
95,735. — Boiler for Hydrating the Atmosphere op 

Apartments.— Ph. 1. Schopp, Louisville, Ky. 

95,736. — Compensating or Equilibrium Spring. — Charles 

Shea, Newark, N. J. 

95,737.— Window bSind.— S. M. Sherman, Fort Dodge, 

Iowa. 
95,738. — Habvestek. — Amos Smith, Springfield, Ohio. An- 
tedated April 12, 1869. 

95,739. — Permutation Lock. — Daniel Snell, Little Falls, 

N. Y. 

95,740. — Distilling Apparatus for Spirits. — Frank Sonier, 

Springfield, 111. 

95,741. — Machine for Mixing Soap, Paint, Paste, and 

other Similar Materials.— John Stamthorp, ?,*ew York city. 
95,742. — Plate. — Newell D. Stevens (assignor to himself and 

O. A. Hill), Wcstbrook,Me. 
95,743. — Horse lay Fork. — David P. Stewart, Spruce 

Creek, Pa. 
95,744. — Wrench. — Daniel C. Stillson, Charlestown,Mass. 
95,745. — Forming Horseshoe Calks. — Samuel Stone, North 

Manchester, Conn. 

95,746. — Metallic Bar. — Samuel Stone, North Manchester, 

Conn. 

95,747. — Railroad Grain Teansfeebee. — James W. Sykes, 

Chicago, 111. 

95,748. — Shaft Tug. — Samuel Taylor, Georgetown, N. J. 

95,749. — Centrifugal Pump. — Stephen P.Thayer, Baldwins- 
vine, N. Y. 

95,750.— Oven.— J. R. Treadwell, Brooklyn, N. Y 

95,751. — Machine foe Grinding Harvester Cutters. — 

John Weichhart, San Francisco, Cal. 

95,752. — Manufacture of Crystal Glass. — Otto Wuth, 

Pittsburgh, Pa. 
95,753. — Velocipede. — McClintock Young, Frederick, Md. 
95,754. — Sculling Oar. — F. T. Angers, Canastota, N. Y. 
95,755. — Fishhook. — F. T. Angers, Canastota, N. Y. 
95,756. — Heating Apparatus. — John Armstrong, Jr., San 

Francisco, Cal. 

95,757. — Means for Preventing Backlash in Machines 

Driven by Gearing.— G. H. Babcock.J. P. Manton,and Jonathan Boyd, 
Providence, R. I. Patented in England May 8, 1868. 

95,758. — Machine for Printing Paper, Cloth, etc. — G. S. 

Barton, Worcester, Mass. 

95,759. — Draftsmen's Square and Triangle. — A.V. Benoit, 

New York city. 

95,760. — Graining Machine. — William H. Berger, Pitts 

burgh, Pa. 

95,761. — Carriage Clip. — Alfred Bixby, Lansing, Mich. 
95,762. — Cultivator. — Jeremiah Bohan, New Hartford, Iowa. 
95,763. — Revolving Prow for Vessels. — David Bookwal- 

ter, Gardner, 111. 
95,764.— Fan.— Otto Bruck, New York city. 
95,765. — Revolving Billiard Table. — Solomon Brunswick, 

St. Louis, Mo. 
95,766. — Paper File. — Hubert Burgess, San Francisco, Cal. 
95,767. — Stop Motion for Drawing Frame. — J. S. Casey, 

Voluntown. Conn. 
95,768. — Crib or Cradle. — L. A. Chichester, Poughkeepsie, 

N.Y. 

95,769.— Mowing Machine.— T. J. Clark and G. M. Clark", 

Higganum, Conn. 

95,770.— Milking Stool.— S. P. Clemons, Dansville, N. Y. 
95,771. — Medicine for Rheumatism. — Geo. Conroy (assignor 

to R. A. Smith), Mendocino co., Cal. 

95,772.— Wood Vise.— R. F. Cook and J. F. Post, Potsdam, N. 
Y.; said Cook assignor t o said Post. 

95,773. — Weather Strip. — A. M. Corbit, Bethlehem, Iowa. 

95,774. — Stave Jointer. — H. A. Crossley, Cleveland, Ohio. 

95,775. — Carpet. — Thos. Crossley, Bridgeport, Conn. 

95,776. — Felted Carpet Fabric. — Thomas Crossley, Bridge- 
port, Conn. 

95,777. — Machine for Printing Carpets. — Thos. Crossley, 

Bridgeport, Conn. 

95,778. — Grinding Curriers' Knives. — Henry Cunningham, 

Albany, N. Y. 

95,779. — Mode of Softening Leather. — Henry Cunning- 
ham, Albany, N. Y. 
95,780. — Machine for Splitting Leather. — Henry Cun 

ningham, Albany, N. Y. 

95,781. — Milk Pail and Strainer. — D. S. Curtiss, Washing- 
ton, D. c 

95,782. — Planing Machine. — Frank Douglas, Norwich 

Town, Conn. 

95,783. — Coal-ask Sifter and Table. — P. J. Dwyer, Eliza- 
beth Port, N. J. 
95,784. — Arched Bridge. — J. B. Eads and Henry Flad, St. 

Louis, Mo. 

95,785. — Water Locomotive. — G. A. Fall, Hoboken, N. J. 
95,786. — Pile Driver. — Henry Flad (assignor to J. B. Eads), 
St. Louis, Mo. 

95,787. — Railway Track Clearer. — Geo. Fowler, Claver- 

ack, N. Y. 

95,788. — Rotary Harrow. — H. A. Gaston, Stockton, Cal. 

95,789. — Combined Seeder and Grain Drill. — H. A. Gas- 
ton, Stockton, Cal. 

95,790. — Sulky Cultivator. — Oscar L. Gaylord, Plain- 
field, in. 

95,791. — Table and Cradle Combined. — E. A. Goodes (as- 
signor to the Philadelphia Patent and Novelty Company), Fhiladel- 

95,792.— Washboard.— Benjamin F. Gott, Brooklyn, E. D., 

N.Y. 

95,793. — Combined Tool. — Emile Granier, Paris, France. — 
Patented in France, May 9, 1868. 

95,794. — Spark Arrester. — Isaac H. Graves, Sacramento 

City, Cal. 

95,795. — Cast Metal Chimney Cap. — Wm. Green, Snyder 

township, Pa. 

95,796.— Electrical Fire- ALARMTHERMOMETER.-J.H.Guest. 

Brooklyn. N. Y. 
95,797. — Pocketbook. — Frederick Heiles, New York city. 
95,798. — Apparatus for Drying Sugar. — Alexander Herbst, 

Moscow, Russia. 
95,799.— Door Sill.— D. Hitchcock and D. S. Trout, Areola, 

in. 
95,800. — Machine for Wiring Brind Rods. — John Holz- 

berger, Newark, N. J. 
95,801.— Bridle Bit.— C. M. Huckins, East Topsham, Vt. 
95,802. — Nail-cutting Machine. — C. D. Hunt, Fairhaven, 

Mass. 
95,803. — Auger. — W. A. Ives, New Haven, Conn. 
95,804. — File-cutting Machine. — James Jervis, Baltimore j 

Md. 
95,805.— Shoe.— A. S. Kelly, Haverhill, Mass. 
95,806.— Peat Machine.— J. S. Kelly, New York city 
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William G. Kenyon, Wakc- 



,807. — Mowing Machine. 
field, e.i. 

,808.— Hih«e for Carriage Tops. — Henry Killam, New 
Haven, Conn. . . 

,809. — Cutter He • d. — Jefferson Kindleberger and William 
Augustus Arnold (assignors to " The Inventors'Association,") San Fran- 
cisco, Cal. 

,810. — Machine for Tenoning Blind Slats. — Jefferson 

Kindelberger and W. A. Arnold (assignors to " The Inventors' Associ- 
ation,") San Francisco, Cal. 

,811.— Bakers' Oven.— J. G. Kluge, New York city. 

,812.— Grate Bar.— L. F. Lakey and W. B. Hayte, Quincy, 
in. 

813. — Hanger. — P. P. Lane and Edward Myers (assignors 
to Lane & Bodley), Cincinnati, Ohio. 

,814. — Suspended. 

815. — Scaffold Bracket. — Noah Lovell (assignor to him- 
self and S. W. Mixer), Adrian, Mich. 

,816. — Lock for Mail Bags. — R. O. Lowrey, Salem, N. Y. 

,817.— Mail Bag.— R. 0. Lowrey, Salem, N. Y. 

,818. — Mail Bag Fastener, — R. 0. Lowrey, Salem, N. Y. 

,819. — Fruit Jar. — W. W. Lyman, Meriden, Conn. 

,820. — Fence. — John Markley, Bucyrus, Ohio. 

,821. — Gate for Draw Bridges. — G. A. May, Chicago, 
in. 

,822. — Toy Hoop. — H. J. May, Brooklyn, N. Y., assignor to 
himself and J. S. Thornton, Jersey City, N. J. 

,823. — Dentists' Grinding and Polishing Wheel. — 

J. K. Merrick, Odell, 111. 

,824. — Composition for Emery Wheels and other 

Abrading Implements.— E. C. Merrill an#A. W. Willard, Charlestown, 
Vt., assignors to E. C. Merrill. 
,825. — Washing Machine. — J. S. Moore, Jr., and Chas. H. 

Reynolds, Brooklyn, E. D.,N. Y. 

,826. — Horse Power. — G. W. Moyers, Gordonsville, Va. 
,827. — Machine for Polishing and Cleaning Coffee. — 

W'm. Newell, Philadelphia, Pa. 

,828. — Carriage-Body Brace. — J. H. Ormsby, Dixon, 111. 

829. — Feed for Grinding Mills. — Geo. Parker, Pough- 

keepsie.N.Y. 

830. — Sausage Stuffer. — Thomas Parker, Shelby, Ohio. 

,831. — Cultivator. — J. C. Pearl, Mendota, 111. 

832. — Coach Door. — James Penfield and D. F. Woolsey, 

Bridgeport, Conn. 

,833. — Machine for Surfacing and Ornamenting 

Wood.— T. T.Ponsonbj (assignor to John Anderson), Liverpool, Eng. 
Patented in England Sept. 5, 1865. 

,834. — Combined Pliers and Scissors. — John H. Price, 

Boston, Mass. 

,8,5. — Railway Car Coupling. — W. V. Pulliam, Kansas, 

City, Mo. 

830. — Stone-Crushing Machine. — G. W. Rawson, Cam- 

bridgeport, assignor to himself and Michael Hittinger, Somerville, 

Mass. 

837. — Hoisting Apparatus. — W. B. Reaney, Chester, Pa. 

838. — Cut-Off Gear for [steam Engines. — J. B. Root, 

New Yorkc.ty. Antedated Oct. 2, 1869. 

,839. — Fishing Reel. — J. J. Ross (assignor to Sarah Ross), 

Bnffal ,N.Y. 

,840. Device for Extinguishing Fires. — Enno Sander, 
St, Louis, Mo. 

,841. — Circulating Grate for Steam Generators. — 

James Braden, Indianapolis, Ind., administrator of the estate of James 
Seanlan, deceased. 

842. — Spool and Thread Protector. — T O.L.Schrader, 

New York city. 

,843.— Manufacture of Iron and Steel. — Charles W. 

Siemens, Westminster, England. Patented in England, September 20, 
1866. 

,844. — House Connection for Sewer, Water, and Gas 

Pipes.— John Silsby, ^w York city. 

845. — Hoop-Bending Machine. — G. E.Smith, Middleport, 

N. Y. 

846. — Combined Bit and Tap. — S. A. Smith, New Haven, 
assignor to The Centre Brook Manufacturing Company, Centre Brook, 
Conn. 

,847. — Device for Securing Buttons to Fabrics. — D. 

McLean Somcrs, Brooklyn, N. Y. 

,tl48. — Bed and Cushion Spring. — D.E. Somes, Washing- 
ton, D.c. 
,849.— Apparatus fob Utilizing Heat. — B.F.Sturtevant, 



95,850. — Die for Manufacturing Lead Pipe. — B. Tatham, 

New York city. 
95,851. — Carriage Body Brace. — Jacob Taylor, Beloit, 

Ohio. 
95,852. — Horse Rake. — James Thompson, Bridgeport, 111. 
95,853. — Type-Setting Machine. — Joseph Thorne, New 

York city. 
95,854. — Cotton-Bale Fastening. — Matthew Tildesley, 

Willenhall, England. 
95,855. — HaMBS Fastener. — A. J. Tompkins and J. M. Wo- 

gand, Clarksviile, Iowa. 

95,856.- Folding Chair.— E. W. Vaill, Worcester, Mass. 

9^857.— Stirrup.— C. R. Van Osdel, Chicago, 111. 

95,858. — Medicated Cigar. — Louis Walther, New York 

city. 

95,859. — Slate Pencil Holder. — Edward G.Ward,Hoboken, 

N. ,f. 
95,860. — Stone Channeling Machine. — G. J. Wardwell, 

S^ Rutland, Vt., assignor to Steam Stone-Cutter Co., New York city.' 
95,861. — Pencil Attachment. — Edward Weissenborn, Hud- 
son City, N. J. 
95,862. — Machinery for the Manufacture of Felt. — 

Milton 1). Whipple, Cambridge, Mass., assignor to James T.Sanford, 
New York city. 

95,863. — Machine for the Manufacture of Felt. — 

Milton D. Whipple, Cambridge, Mass., assignor to J. T. Sanford, New 
York city. _ 

95,864. — Harvester. — R. M. Williams, Rockville, Md. 

95,865. — Lock. — S. N. Brooks, Bernardston, Mass., administra- 
tor of the estate of Linus Yale, Jr., deceased. 

95,866. — Carbon Tool. — Hugh Young, Middlctown, Conn., 
and J. L. Young. New York city. 

95,867. — Car-Axle Bearing. — Louis Brauer, Washington, 
D. c. 

REISSUES. 

15,753.— Oven.— Dated Sept. 23, 1856 ; reissue 3,666.— Hosea 
Ball, New Y. rk city. 

92,934, — Method of Preserving the Aromatic Princi- 
ple of Hops,— Dated July 27, 1869 ; reissue 3,667.— E.I). Braioard, Albany, 
N, Y. 

94,073.— Manufacture of Soap.— Dated August 24, 1809 ; 

reissue 3,668.— W. T. Bush, Union City, Term. 
79,639. Gang Plow.— Dated July 7, 1868; reissue 3,669.— 

G. A, Davison, San Leandro, Cal. 
90,433. — Needle Sharpener. — Dated May 25, 1869 ; reissue, 

3,670.— A. S. Dinsmore, New York city. 

13,369. — Method of Operating Steam Valves. — Dated 

July 31, 1855; antedated March 1, 1855; extended 7 years; reissue 3,671. 
— O. T. Earle, Norwalk, Conn., assignor of N. W. Wheeler. 

53,957.— Tire Tightener.— Dated April 17, 1866 ; reissue 

3,^72,— James Orr, Hampden township, Pa,, assignee of P.Daniels. 
85,847.— Stalk Cuttf.r— Dated Jan. 12, 1869 ; reissue 3,673. 

— R. B. Parks and J. R. Parks, Neporsct, 111. 

85,713. — Composition for Artificial Stone. — Dated Jan. 
5, 1809 ; reissue 3,674.— E. Westermayr, Chicago, 111. 



DESIGNS. 
3,708.— Foot Lathe.— J. W. Baldwin, Laconia, N. II. 

3,709. — Elevated Oven Range. — A. F. Barry (assignor to 
himself and I, G. Lane), New York city, 

3,710.— Bottle.— W. A. Candee and W. C. Richards, Bristol. 
Conn. 

3,711. — Trade Mark. — B. C. Smith, Auburn, N. Y., assignor 
to Hayden and Leitchworth. 

3,712.— Return Bend.— G. F. Stone, Baltimore, Md. 



Jamaica Plains, Mass. 



MANUFACTURING, MINING, AND EAILEOAD ITEMS. 



During the past four years the revenue derived from the rentage of 
docks and slips in New York amouted to $1,309,710. Of this sum $-110,201 
were collected during the present year. 

The first known account of the air-gun is in tlie Elem ens d' Ar tiller ie of 
David Eivant, the preceptor of Louis XIII. The invention is there as- 
cribed to Martin, of Lisieux, who presented one to Henry IV., ®f France. 



It is calculated that for every million pounds of raw silk produced in 
France, 250 million pounds weight of leaves are consumed, and that five 
million trees of the average age of thirty years are stripped to furnish 
them. 

A geological survey of Georgia is commenced. C. W. Howard has been 
employed by the Superintendent of the State Railroad to make a surrey of 
the southern slope of Lookout Mountain in search of iron, coal, aud petro- 
leum oil. 

The Minnesota lumbermen are making preparations for logging next 
winter. Many have already sent up teams and men to prepare the camps, 
cutoutthe roads, and make such other preparations as are necessary be- 
fore the crews of men arrive in the fall. 

Chicago has introduced mounted letter-carriers. The experiment is "be- 
gun with ten men and ten horses. A new division of the city into districts 
has also b^cn made. It is expected that by these arrangements the mail 
delivery will be better executed than heretofore. 

Chief Justice Perley, of the Supreme Judicial Courtof New Hampshire, 
has recently ruled that where property is transported over a rail road line 
composed of several distinct roads, the original company, which received 
it. is liable for the loss or Injury, should any occur, whether the damage be 
on its own road or any other. 

Application will be made to the Parliament of Canada, at its next session, 
to incorporate a company for the purpose of making a tunnel under the 
Detroit river, to conncctthe Great Western Railroad with the Michigan. 
Central, and to secure to other roads terminating either in Hudson or De- 
troit, the use of the same on fair terms. 

General Sylvanus Thayer, of South Braintrec, Mass., has given $10,000 to 
Dartmouth College, making a total of $60,000 given by him for the purpose 
of founding, in connection with the college, the Thayer School of Civil 
Engineering. He has also given the college $1,000 as a foundation for two 
prizes, for proficiency in the higher mathematics. 

In making a shaft for the new Thames Tunnel, a rotten leather bag was 
found containing about 300 silver twopenny, fourpenny, and sixpenny 
pieces of the reigns of Henry III., of England, and Alexander VII., of Scot- 
land. Just above where these coins were found abroad and well-paved, 
road was come upon which was evidently, centuries ago, one of the main 
routes from Thames street to Tower Keep. 

Thi> law passed at the last session of the Massachusetts Legislature, pro- 
hibiting the running of cars of any description on the railroads of that 
State, without a brake, went into effect on October 1, and the penalty for 
its infraction is $100. On the Concord Uailroacl in Nashua the side tracks 
are full of freight cars, many of them laden, which the lower roads refuse 
to run, as they have no breaks attached. 

M. Brugerc introduces anew kind of gunpowder consisting of fifty-four 
parts ot picrate of ammonia and forty-six parts of nitrate of potassa. He 
also gives a mixture of twenty-five grms. of picrate of ammonia, sixty 
seven grms. of nitrate of baryta, and eight grms. of sulphur as an excel- 
lent substitute for Bengal light, and as suitable for signal aud port lights, 
and, since hardly any smoke is emitted and no unpleasant smell is given 
off, for use in theaters. 

During the last five or six months the engineers employed by the Central 
Underground Railroad Company have been actively engaged in making 
their examinations and surveys; and toward the close of the present 
month, or early the ensuing one, they will be prepared to present their re- 
ports. No engineering difficulty has been encountered The work will be 
commenced as soon as the plans under consideration can be matured in 
detail, andthe contracts for the various kinds of material required and 
work to be performed can be awarded to responsible parties on satisfac- 
tory terms. 



HEW PUBLICATIONS. 



Henry "Wakd Beechee's Sermons are published weekly, in. pamphlet 
form, by J. B. Ford & Co,, No. 39 Nassau street, New York city. Price 10 
cents. They are worth having and worth reading. 



City Subscribers. — The Scientific Ameri- 
can will be delivered in every ar lof the city at $;J - 50 
a year. Single copies for sale e - .)the News Stands ia 
this city, Brooklyn, Jersey Cit and Williamsburg, and 
by most of the News Dealers n the United States. 

Subscribers — who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1.50 per volume. The amount should be 
remitted in advance, and the volumes will be sent as 
soon as they are bound. 



R ECEIPTS—When money is paidat the office for 

subscriptions, a receipt for it will be given ; but when 
subscribers remit their money by mail, they may con- 
sider the arrival of the first paper a bona-fide acknowl- 
edgment of their funds. 
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'the value of the Scientific American as an advertising 
medium cannot be over estimated. Its circulation is ten 
times greater- than that of any similar journal now vub 
lished. It goes into all the States and Territories, and is 
read tit. all the principal libraries and reading-rooms »J 
the world. We invite tlie attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper. Be wants circulation. Xf 
itis worth M5 cents per line to advertise in a paper of three 
thousand circulation, it is worth $2 - 50 per line to advertise 
in one of thirty thousand. 

HATES OF ADVEKTISING. 

Back Page Sl'00 a line. 

Inside Page 75 cents a line. 

tS/n graving s may head advertisements at the same rate ver 
line, by mea* rement, as the letter-press. 



^OR CUTS & PRICES of Wood- working 



Maclnnerv, address 
STKPTOE, McKAELAN . 



CO., Cincinnati, Ohio. 



FOR SALE CHEAP,— 
An entire Machine Shop,witb or without room and 
■steam power. Apply to L. GREENBAUM, 

401 Broadway, cor. Walker St., New York. 



PATENTS. 



PATENTS OF GREAT PRACTICAL IM- 
portancc Successfully Negotiated. The undersigned 
would respectfully state,that thev have not undertaken 
the sale oi a single Patent in which the whole, or some 
:part of the same, has not been sold by them. Thus far. 
our Terms and Transactions have received the indorse- 
ment of all our patrons,and we are determined in future 
to use every honorable means to secure the success, and 
merit the confidence and patronage of the American 
Inventor. First-class Patents, at Low Prices, we can 
convert, in a reasonable time, into cash. Consignments 
■of such are respectfully solicited. For Terms address 
W. J. MCALLISTER & CO., 

178 Broadway, New York. 
References :— We, the undersigned, cheerfully recom- 
mend W J. McAllister & Co., as a straightforward and 
'reliable firm.— J. J. Donaldson, Bank of N.America, 44 
Wallet.; Geo.D. Arthur & Co., Bankers,34 Wall St., N.Y.; 
•Geo. Kennedy, Banker, 40 Wall 8t.,N.Y.; J. Hoxie, Pres't 
Amicable Life Ins. Co., 516 Broadway, N.Y.; R. W. Riley, 
^a&hierat H.B.Claflin& Co.'s, Church St., New York. 



WOODWORTH Planer & Matcher,$350 & 
$600. For sale by S. C. HILLS, 12 Piatt St., N. Y. 



AT. SEAMLESS TIN BOXES— 

For Blacking, Salves, Ointments, etc. Sheet Metal 
tamping. Apply to W. H. HOAG, 214 Pearl St., N. Y. 



^l^HE American Chemical Fire Engine for 

J_ extinguishing fires everywhere. Always ready for 
instant use. No eompr ssed gases. For circulars address 
COWING & CO., No. 78 Chambers St., N. Y. 



GREAT INDUCEMENTS 
Offered to Manufacture, or For Sale, the Best and 
Simplest Engine Governor in use Instant Safety Stop 
and Change of Speed. Just Patented. Address 

J. F. LETELLIER, Grand Rapids, Mich. 



TT HAS NO EQUAL.— 

I One-Boy Hand and Foot Power Saw Machine, Self - 
deeding. Rip 3>£-in.x cut b-in., Jig, 5-in., do work of 3 
men. WM. H. HOAG, Manufacturer, 

214 Pearl St., New York. Postoitice Box 4245. 



f^ OOD CHANCE FOR CAPITALISTS.— 

V3T An active business man, with a capital of $10 to 
$iO,l)00, can obtain a controlling interest in the manufac- 
ture of a patented household article, of universal use, al- 
ready in successful operation, and susceptible of an un- 
limited extension. Slate rights for sale. Apply to CHAS. 
S. SCHLEIKR, 167 Atlantic St., Brooklyn, or FREDER- 
ICK FRANCK, Room 12, 113 Water St., New York. 



E 



NGINE LATHES,— 



15, 19,91, 24-in. swing; Speed Lathes, 12 and 15-in. 
s« ing : Crank Planers, stroke 8-in., bed traverse 16-in.; 
Gear Planers, 16xl6-in,Mx20-in., 30x30-in.: Planer Centers; 
Cutter Grinding Machines ; Rev. Head Screw Machines, 
ready for delivery. Milling Machines, Drills, etc., finish- 
ing. For description, address 

PRATT, WHITNEY & CO., 

Hartford, Conn. 



SOUND AND GOOD 

TRY IT. IT WILL BE MONEY WELL SPENT. 

New York, Observer, 

$3 50 PER ANNUM. 

SAMPLE COPIES FREE. 

SIDNEY E. MORSE, JR., & CO., 

37 PARK HOW, NEW YORK. 



DENMEAD & SON, 

^mn. BALTIMORE, MD., 



Independent Steam 



•J.- i E0ILEE SUPPLY, 

Fee.il Pump. 

-3i? RELIABLE FOR HOT OR 



BOARDMAN, Lancaster, Pa.— Superior 

_ ratent Cork-cutting Machinery. Hard-laid Twine, 

\ Cord, and Rope Machinery, with Pat. Stop & Condenser. 



'OR SALE CHEAP.— A 2d-hand 5-H. P, 






"hp COLD WATER. 

|S? Circulars sent free. COPE & CO., 

^* No. 118 East2d St., Cincinnati, Ohio. 



Engine and Boiler ; 1 Steam Pump and Heater, and 
1 Molding Machine. HUTCHINSON, LAWRENCE & 
CO., 38 Certlandt St., New York. 



FOR SALE. 

ONE STEAM ENGINE, 10x30 in., Wood- 
ruff & Beach, makers. One Steam Engine, 6x16 in. 
One Engine Lathe, 28 in. bv 8 ft. bed. 
One do. do. 20 id, ' ' 



One 



do. do. 



by 10 ft. bed, screw cutting, 

Lathe & Morse, makers 
18 in. by 8 ft. bed, screw cutting, 

Lathe & Morse, makers 
18 in. bv 7 ft. bed, screw cutting, 

16 in. by 6 ft. 

12 in. by 6 ft. bed, Wright & Smith, 
makers. One Profiling Machine, Colt's Armory make. 
One No. 2 Fowler's Patent Power Press. One Heavy 
Screw Planer, 4 ft. bv 2 ft. by 2 ft. 

All the above Tools are in good order, and nearly new. 
Apply to STURGE8 WHITLOCK, 

Birmingham, Conn. 



One do. 


do, 


One do. 


do. 


One Hand 


do. 



Cfi"M /I A Howl made it in 6 months. Secret 
W I -LTCvN* sample mailed free. A.J. Fullam,N. Y 



WANTED, — A man in every town of one 
thousand or more inhabitants, to manufacture 
(ami employ others to sell and apply) an article of wnich 
millions »f dollars worth have been sold. From $10 to 
$120 worth needed upon every building. Pat. run out, 
free to all. Write full directions upon full common-sized 
stamped envelope, fold the ends togeth r.and inclose, for 
particulars to Rea Bratstreet, Box 265, Boston, Mass. 



ESJENKY WARD 

BEECITER'S 

SKK-aiCO'S IN 

PLYMOUTH PULPIT, 

Arc being read by people of every class ancldenominatloit 
all over this country and Europe. They are full of vital, 
beautiful religious thought and feeling.' .Plymouth Pulpit 
is published weeklv,und contains Mr. Beecher's Sermons 
aid Prayers, in form suitable for publication and binding. 
For sale by all newsdealers. Price lOe. Yearly subscrip- 
tions received by the publishers.?.', living two handsome 
vols, of over 400 pp. each. Half-yearly $1-75. A new and 
superb ^teel Portxaitof Mr.Beeeher presented to'iil year- 
ly subscribers. Extraordinary oli'en PI, YMO CTH I'CL- 
PIT ($S),and THE CHRISTIAN UNiOX<2'50), an unsccta- 
rian, Independent, weekly Journal of Christianity— with 
Lecture Room Talks; nd Editorial Artic'.es byMr.Beech- 
er, sent to one addressfor 52 weeks for $4. Special in- 
duce ents to canvassers and those getting up clubs. 
Specimen copies, postage free, for 5c. 

J.B.FORD & CO.,Pubs.,S9ParkEow,Ncw York 




AT TO 
JLJb. 



-\TANUFACTUEERS Of 

;y'JL of Pu'verizine: Mills for 
Guanos, Phosphates, Bones, Ores, 
and otner hard materials, En- 
gines, Boilers, and Machinery in 
general. GEO. E. WHITE, 
160 F.ont st., 
New York, Agent. 



M 



ISSISSIPPI MACHINERY AGENCY.- 



J?JL STATE FAIR !— The undcrsigi.ed has removed his 
General Machinery Agency and Agricultural Depot (the 
only exclusive one in the State). to Jackson, Miss., where 
the State Fair will be held 26th of October, and at which 
he will exhibit, for Inventors and Manufacturers, free 
of charge, all labor-saving articles of true merit, ship- 
ped him .prepaid. Exhibited thirty articles at last New 
Orleans Fair. Patent Rights sold on Commission. Pre- 
mium list forwarded on application. Goods may be ship- 
fed all rail route, via Louisville, Ky.; or by "Crescent 
ast FreightLlle,"OT'a Charleston, S. C. Refers to B.D. 
Hasell & Co., 40 Broadway, New York : First National 
Bank, Jackson, Miss. G. D. BUSTAMANTE. 



FOR SALE— A ROLLING MILL— In IRON 
TON. Lawrence county, Ohio, 145 miles above Cin- 
cinnati, on the Ohio rivi r, comprising buildings and ma- 
chinery, as follows, together with coal binds and coal 
privileges, viz.: 16 boiling furnaces ; 5 heating furnaces; 
4 knobling flres ; 1 sheet furnace ; 1 slab furnace : 1 an- 
nealing furnace, and 1 pair furnace; 1 engine 80-inch 
cylinder, 6 feet stroke ; 1 engine, 20-inch cylinder, 3 ft-et 
stroke; 1 engine, 14-inch cylinder, 5 feet stroke ; and 1 
engine of sufficient size to drive a turning lathe ; also, 1 
doctor engine, and 2 batteries of boilers, of sufficient 
capacity to run all the machinery ; 1 train muck rolls ; 1 
bar train ; 1 8-incu guide train ; 1 8-inch hoop train, new; 
1 sheet mill ; fi pair shears, and all necessary rolls, tools, 
and fixtures for operating said mills. The buildings are 
of sufficient capacity to contain and protect the above 
machinery ; also, all necessary buildings for offices and 
warehouse. The above mill is of sufficient capacity to 
make 30 tuns of bar iron per single turn, and about 50 tuns 
on double turn,per day. The mill is located on the bank 
of the river, and there is ample vacant ground for the 
erection of a furnace, if desired. It will be sold on favor- 
able terms. 

For particulars, address ROBERT SCOTT, Ironton, 
Ohio or WOODROW, MEARS & CO., Cincinnati.Ohio. 



BAIRD'S BOOKS 
For Practical Men. 

LIST NO. 10. 

Ulrich and Dussauce's Complete Treatise 

on the Art of Dyeing Cotton and Wool. 12mo.. $3 50 

Urbin & Brail's Practical Guide for Pud- 
dling Iron and Steel, vith a Comparison of the 
Resisting Properties of Iron and Steel. 8vo $1 00 

Watson's Modern Practice of American 
Maehiniste and Engineers. Illustrated by 86 
engravings. 12mo §2 50 

Watson's Manual of the Hand Lathe, for 
"Working Metals of all kinds. Ivory, Bone, and 
Precious Woods, etc., etc. Illustrated by 18 en- 
gravings. 12mo §1 50 

Watson's Theory and Practice of the Art 
of Weaving by Hand and Power. Illustrated. 
8vo * 310 00 

Williams on Heat and Steam. Illustra- 
ted. Svo S3 50 

Weathcrly's Treatise on the Art of Boil- 
ing Sugar, Crystallizing, Lozenge Making, etc. 
12mo S2 00 

Will's Tattle of Qualitative Chemical An- 
alysis % 1 25 

Worssam on Mechanical Saws. 18 large 

plates. 8vo «S 00 



tW The above or any of myBookssentbymail.free of 
postage, at the publication prices. My new revised and 
enlarged Catalogue of Pkactioal and Scientific 
Books, 73 pp.8vo, now ready, complete to Oct. 1, 1869, 
will be sent, free of postage, to any one who will favor 
me with his address. 



HENRY CAREY BAIKD. 

Industrial Publisher. 
406 Walnut St., Philadelphia, Pa. 



©1869 SCIENTIFIC AMERICAN, INC. 



Octobee 30, 1869.] 
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ANTED — Second-hand Iron and Wood- 
working Machinery of every kind. Address 
MACHINERY, Postofflce Box 4499, New York. 



SECOND-HAND 

Engines For Sale. 

One 10%xS2-in. Putnam Machine Co Patent Cut-off, in 
ETi-od order. One 10x30-in. Slide Valve, with Expansion 
Valve, in good order. Two 15x3J-in. Upright Camp- 
Txiil & Whittier, handsomely finished. One 15x36-in. hori- 
zontal Campbell & Whittier, with expansion Valve. One 
7x16 in. Slide Valve, with pump and heater, in ^ood or- 
der. One 10x36- in. Slide Valve, with 10-in. Pulley. 

These Engines, having been replaced by Babcock & 
Wilcox Engines, will be sold very cheap. 

BABCOCK, WILCOX & CO. 

Courtl andtst., New York. 

A WATCH FREE— GIVEN GRATIS TO 
every live man who will act as agent in a new,light, 
and honorable;bu8iness,pa!ng$30aday. No gift enterprise 
No humbug. No money wanted in advance. Address 
R. MONROE KENNEDY & CO., Pittsburgh, Pa. 



ATKINS' PAT. ELASTIC STAIRS— Ap- 
plied to all ordinary stairs without detriment. 
Agontu wanted in every town andcity. A small royalty 
on all stairs introduced. Send stamp for circular. 

ATKINS ELASTIC STAIR CO., Danbury, Conn. 



H 



AIR, WOOL, AND COTTON DUCK 

FELT.forsale bvthe Scrare foot, or boilers cover- 
FKLT, of every description, 



ed by Contract. RUSSIA 
a SPECIALTY, by 



HENRY J. DAVISOU, 
11 Liberty St., N. Y. 



MERRICK & SONS, 

PATENT 

Safety Hoist 

ACCIDENTS 

Caused by Breaking of 

Hoisting Ropes, 

Absolutely Prevented. 

Address 

MERRICK & SONS, 

130 Washington avenue, 
Philadelphia, Pa. 




F^OR SALE— 
Lease, or Exchange— One Eight-tun Rollins Mill at 
Memphis, Tenn., new and in good order, or will take a 
partner to run same on joint account. Apply to 
SONOHO, JOY & CO., 
Southern Real Estate Brokers, Memphis, Tenn. 



PORTABLE ENGINES— Manufactured by 
WALTER WRIGHT, Danvers Center, Mass., with 
a variable cut-off, worked by the governor. For econo- 
my of fuel, simplicity of const ruction, regularity of speed, 
and non-liabilitv to derangement, they are equal to any 
iu the market. Patent Rights for sale. 

MATERIALS for FIRE-PROOF CEMENTS 
and Paints, Silicate of Soda, Chloride of Calcium, 
Asbestos, Tate. Soapstone, tUack Lead, Manganese ; also, 
Steel and tilass Makers, Pot f ers.and Chemists' Materials, 
Crude Minerals, Drugs, and < hemicals, for sale by 
L.& .1. W. FEIICHTWANGER, 
Chemists & Drug Imp's, 55 Cedar St., New York. 



JERSEY CITY LOCOMOTIVE WORKS. 

^MACHINERY SALE. 

Great Reduction in Prices. Descriptive Catalogue and 
Price List furnished on application t» Company's Agent, 
WILLIAM S. AUCHINOLOSrf, 
Office, Steuben and Warren sts., Jersey City. 




THE COLLINS METAL WATCH FAC- 
TORY.— Full Jeweled Hunting Levers— Gents and 

Ladies' sizes. 

The $**• Watches, in appearance, and for time, are equal 
tn gold ones costing $ul). Those of extra fine finish, at 
$20, are not surpassed by $200 gold watches. For TIME, 
ELEGANCE, FINISH, ami DURABILITY, no imitation 
of gold can bealn to compare with the Collins Metal 
Excepting the intrinsic value, it is equal to gold. 
Chains i'rom $2 to $8. 

JEWELRY.— We are manulactaring all kinds of Jew- 
elry of the Collins Metal, Pins, Earrings, Sleeve Buttons, 
Lockets, Studs, Finger Kings, Bracelets, Charms, 
Odd Fellow and Masonic Pins, etc., all of the latest and 
most elegant styles, and fully equal to (J old in appearance 
and wear. 

TO CLUBS.— Where six Watches are ordered at one 
time, we will send one extra Watch free of charge. 

Goods sent to any part of the United States by express, 
to be paid for on delivery. Money need not be sent with 
the order, as hills can be paid when goods are taken from 
the express office. Customers must pay all express 
charges. We employ no Agents ; orders, therefore, must 
oe sent directly to us. In ordering, write plainly the 
name, town, county, and State. Customers in the city 
will remember that our only office is 
No. 835 Broadway, cor. Worth st., (up stairs), New York 
C. E. COLLINS & CO 



<&inn T0 $ 350 Per Montt Guaranteed— 

Cl5i_ V \J Sure Pay.— Salaries paid weekly to Agents ev- 
erywhere, selling our pat. everlasting white wire clothes 
line. Call at or write for particulars to the GIRAKD 
WIRE MILLS, 261 North 3d at., Philadelphia, Pa. 

i~)^ A DAY. — 33 new articles for Agents. 
JZiit Samples sent fkee. H. B. SHAW, Alfred, Me 

HOLTGHT-Iron Pipe for Steam, Gas, and 
Water; Brass Globe Valves and Stop Cocks Iron 
Fittings, etc JOHN ASHCROFT ,50 John St.,N. Y. 

GREAT ATLANTIC AND PACIFIC 

TEA COMPANY. 

NO. 8 CHURCH STREET, 

P. 0. BOX 5506, NEW YORK 

An organization of capitalists for the purpose of im 
porting Teas and distributing them to Merchants through 
out the country at Importer's prices. Established 1869 
Send for Price List. 
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KICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Ma'ehines, Saw Mills, Saw 
Arbors, Scroll SawSjRail way, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogue!- 
and price lisis sent on application. Manufactory, Wor 
cester. Ma.-t. Warehouse, 07 Liberty st., New York. 17 t 

THE INVENTOR'S AND MECHANIC'S 
GUIDE.— A valuable book upon Mechanics, Patents, 
and New Inventions. Containing the U.S. Patent Laws, 
Rules and Directions for doing business at the Patent 
Office: Mi 1 diagrams of the best mechanical movements, 
uith d •script iuii* ; th -■ " ■■■ii-l'-iisiii-.- .*'!■■. im I ,.-.-!.:■, mill 
engraving and description; How to Invent; How to Ob- 
tain Patents ; Hints upon the Value of Patents -. How to 
sell Patents ; Forms for Assignments ; Information upon 
the Rights of Inventors, Assignees and Joint Owners; 
Instructions as to Interferences, Reissues, Extensions 
Caveats, together with a great variety of useful informa- 
tion in regard to patents, new inventions, and scientific 
subjects, with scientific tables, and many illustrations 
108 pages. This Is a most valuable, work. Price only 25 
cento. Address MEOT & CO., 37 F*rk Row. N. Y. 



WROUGHT IRON 

Beams and Girders, 

THE Union Iron Mills, Pittsburgh, Pa, The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders [patent- 
ed), in which the compound weld? between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 

grepared to furnish all sizes at terms as fav orable as can 
e obtained elsewhere. For descriptive lithograph ad- 
dress the Union Iron Mills. Pittsburgh. Pa. 21 tf 



PARKER POWER PRESSES. 




Are what are universally known as the 

" FO WLER PRESS,' 

improved, and are without a rival as regards strength and 
durability, combined with delicacy of adjustment of the 
Punch. NOTICE is hereby given that the 

STILES POWER PRESS 

Is a direct infringement of our patent dated April 
17,1855, and reissued Aug. 24, 1869, and all pakties are 
hereby cautioned against buying- or using said 
presses without our permission. 

PARKER BROTHERS, 

West Meriden, Conn. 
New York office with CHAS. PARKER, 27 Beekman st. 




THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 
Middletown, Conn. 

WOODWORTH PlTANERS a SPECIALTY 
—From new patterns of the most approved style 
and workmanship. Wood-working Machinery generaiiy. 
Nos 24 and 6 Central, corner Union street, Worcester, 
Mass. "Warerooms,42 Cortland t street, New York. 

WITHERBY. HUGG & RICHARDSON. 

f*\ REAT IMPROVEMENT IN CRUSHING 

VjT ana Grinding. To Miners, Ironmasters, Manufac- 
turing Chemists, Superphosphate Makers, Bone Grinders, 
Dyewood ■Workers, etc., etc. E. P. BAUGH'S Patent Sec- 
tional Crushing and Grinding Mills, for reducing to pow- 
der rocks, ores, slag, bones, Iogw T oods, all kinds of mine- 
ral gu.aio, and other tough and hard substances. For il- 
lustrated circular address BAUG-H & SONS. 20 S.Dela- 
ware ave., Philadelphia. 

CAMDEN 

Tool and Tube Works, 

Camden, N. J. Manufacturers ol Wrought Iron Tube, 
Brass Work and Fittings, and all the most improved 
TOOLS for Screwing, Cutting, and Fitting Ripe. Screw- 
ing Machines for Pipe, of live different sizes. Pipe Tongs, 
Common and Adjustable ; Pipe Cutters, Pipe Vises, Taps, 
Reamers, Drills,Screwing Stocks,and Solid Dies. Peace's 
Patent Screwing Stocks, with dies. No. 1 Screws %, %, 
%, \ Pipe. Price complete, $;0. No. -.? Screws, 1, \ { A,\%, 
3 Pipe, $20. No. a both screws and cuts olf, 2^,3, 3K,4.,$65. 



To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
IALS in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield st., Boston, Mass, illus- 
trated catalogue sent free on application. 



STOCKS, DIES, AND SCREW PLATES 

O Horton's and other Chucks. JOHU ASHCKOFT, 50 
John St., New York. 16 tf 



L. W. Pond's New Tools. 

TVTEW AND IMPROVED PATTERNS— 

_±_\ Lathes, Planers, Drills, Milling Machines, Boring 
IViills,Gear and Bolt Cutters Punches and Shears for 
iron. Dealer in 



J/m.4. WOOD WORKIN 

MACHJNERY 



Works at Worcester, Mass. OGice, 98 Liberty st., N. Y. 
S. N. HARTWELL, General Agent. 



C^AST STEEL Name Punches, Letters, and 
J Figures— all sizes and styles, and for all purposes, 
made by ROBERT ROGEliS, Letter Cutter, 

26 Spruce St., S. E. cor. William St., New York. 



CATALOGUES SENT FREE. 
MATHEMATICAL INSTRUMENTS, Ml pages. 
OPTICAL INSTRUMENTS. 7 pages. 
MA QIC LANTERNS and STEREO I'TICONS, !00pp. 
PHILOSOPHICAL INSTRUMENTS, 84 pages. 
JAMES W. QUEEN & CO., 

y^j Chestnut St., Philadelphia, Pa 



$2,000 A YEAR AND EXPENSES 

To agents to sell the celebrate* WILSON SEWIN T G MA- 
CHINES. The best machine in the world. Stitch alike 
on both sides. First machine on trial. For further 
particulars address 

THE WILSON SEWING MACHINE CO., 
Cleveland Ohio, Boston, Mass., or St. Louis, Mo. 



RBALL & CO., Worcester, Mass., Manu 
• facturers ot Woodworth's, Daniel's, and Dimen- 
sion Planers ; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines : Scroll Saws, Re-Sawing 
Hand Boring, Wood Turning Lathes and a variety ot 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortising Machines in the 
world, B^" Send for our Illustrated Catalogue. 
RICHARD BALL. E. P. HALSTFP. 

TRON STEAMERS, HULLS, & LIGHTERS. 

1 Estimates & bpecifications furnished on application. 
HENRY J. DAVTsON, 77 Liberty st., New York, Agent 
for Pusey, Jones & Co. 21 tf 



IT* TURNER, Civil, Railway, and. Median 
li» ical Engineer. Address, care 01 W. 'JACKSON 

504 Walnut st., Philadelphia, Pa. 



QCHWEITZER PATENT BOLT CO., 

O Greenpoint. L. I. Office 120 Chambers st„ New York, 
Machine Bolts, For ed Nuts, Washers, Lag Screws, etc., 
cheap. Bolts made by this Company are superior ia 
strength and finish to any in market. 

ALCO/T'S CONCENTRIC LATHES— For 
Broom, Hoe, and Rake Handles, Chair Rounds, etc, 
and all other kinds of Wood, working Machinery, for sale 
by S, CHILLS, 12 Piatt st., New York. 

1 tf 4 



AGENTS ! 

Bead This! 

WE WILL PAY AGENTS A SALARY 
of $30 per week and expenses, or allow a large 
commissi"- , to sell our new and wonderful inventions. 
Address" M. WAGNEK & CO.. Marshall. Mich. 



ANTED — AGENTS — $75 

to $200 per month, everywhere, 
male and female. to introduce the 
GENUINE IMPROVED COM- 
MONSENSE FAMILY SEWING 
MACHINE. This Machine will stitch, hem, fell, tuck, 
quilt, cord, bind, braid, and embroider in a most superior 
manner. Price only $18. Fully warranted for five years. 
We will pay $1000 for any machine that will sew a stronger, 
more beautiful, ormore clastic seam than ours. Itmakes 
the "Elastic Lock Stitch." Every second stitch can oe cut 
and still the cloth cannot be nulled apart without tearing 
it. We pay Agents from $75 to $200 p r month and expen- 
ses, or a commission from which twice that amount can 
be made. Address SECOMB & CO., 

Pittsburgh, Pa.. Boston, Mass.. or St. Louis, Mo. 
CAUTION.— Do not be imposed upon by other parties 
palming off worthless cast-iron machines, under the same 
name, orotherwise. Ours is the oniy genuine and really 
practical cheap machine manufactured. 



ASHCROFT'S LOW- WATER DETECTOR 
will insure your Boiler against explosion. JOHN 
4.SHCROFT. 50 John St.. New York. 



15 tf 



WANTED— AGENTS— To sell tho AMER- 
ICAN KNITTING MACHINE. Price $25. The 
simplest, cheapest, and best Knitting Machine ever In- 
vented. Will knit 20,000 stitches per minute. Liberal in- 
ducements to Agents. Address AMERICAN KNITTING 
MACHINE CO., Boston, Mass., or St. Louis, Mo. 



MAYS & BLISS, 

MANUFACTURERS oi PATENT SCREW 
and Lever Presses, Power Presses, Double-acting 
Presses, Cutting and Stamping Lies 

Machinery for Petroleum Cans, 

Tinner's Tools made to Order. Plymouth st., near 
Catharine Ferry, Brooklyn, N. Y. 



PO WER LOOMS. t p P r Z d 

Spooling, Winding ,Beamins, Dyeing, and Sizing Machines 
Self-Acting, Wool-Scouring Machines, Hydra Extractors 
Also, Shafting, Pulleys, and Scn-Omng AdjusableHan 
ers,manufdbyTHQS.WOOD, -'106 Wood st. t Philad'a,Pa 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines,Gray& Wood's Planers, Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, I SI Liberty street, iJ. Y.; 

Send for Circulars. I 07 Sudbury street, Boston. 

BOILER FELTING SAVES TWENTY- 
fivepercentof Fuel. JOHN ASHCROFT, 

16 tf 50 John St. New York. 
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THE 

yilflock Exposition, 

Nos. 35 and 37 Park Place, 

NEW YORK. 
This consists of a 

Perpetual Fair 

>f New Inventions and Manufac- 
ared Articles of every description, 
or terms, etc., see The Whitlock 
Ixfosition Recoiedek (specimen 
,:opy sent free), a Semi- Monthjy jour 
nal, SI per annum. Agents wanted, 

OBEKT McCALVEY, Manufacturer oi 

HOISTING MACHINES AND DUMB WAITERS. 
802 Cherry st., P liladelphia, Pa. 




TEAM AN* WATER GAGES, STEAM 
Whistles, Gage Cocks, and Engineers' Supplies, 
tf JOHN ASilC t-IOFT. 50 John St.. New York. 



BUERK'S W ATCHM AN'S TIME DE- 
TECTOR. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat Send for a Circular. J. E. BUERK, 

P.O.Box ,057, Boston, Mass. 
N.B.— 'this detector is covered by two U. S. patents. 
Parties using or selling these instruments without autho- 
rity from me willbe dealt with according to law. 



LATHE CHUCKS— HORTON'S PATENT 
—from 4 to 36 inches. Also for car wheels. Address 
"S. HORTON & SON. Windsor Locks, Conn. 

SALESMEN— Wanted, a few reliable, ener- 

Cj gctic salesmen, to sell by sample standard goods. 
Address ' H. H. RICHARDS & CO., 

413 Chestnut St., Philadelphia, Pa. 

CINCINNATI BRASS" WORKS. 

ENGIHEKRS' AND 

STEAM FITTERS' BRASS* WORK, 

BEST QUALITY AT VERY LOW PRICES. 

F. LUNKENHEIMEK, Prop'r. 

Cincinnati Ohio. 



IMPROVED ALUMINUM BRONZE 

Hunting Case Watches. 

From the Scientific American oi 
April 11, 1868. 

" The color of the metal close- 
ly resembles that of 18c. gold, is 
more grateful to the eye and Its 
luster brilliant," etc. 

When desired these watches 
will be sent to any express office, 
and permission of examination 
granted upon payment of freight 
charges. 

Description of goods and meta 
sent free upon application. An 
inspection of my goods is earn 
estlv solicited. 

J. D*. HUGUENOT VOILLEMiN 
No. 44 Nassau St., New York 
For sale by all respectable dealer 
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ILLUSTRATED CAT- 

aloeue of P. S. STUBS' Tools and Files, Twist Drills and 

Chucks, Screw Plates n.nti Taps, Machine Screws, Emery 

Wheels, Foot Lathes, etc. GOODNOW& WIGHTMAN, 

20 eo-ivtf S3 Cornliill, Boston. 

VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorjrhum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell Conn. 

PATENT IMPROVED BAND-SAW MA- 
chines manufactured and sold by FI'.SST & 1 dYl- 
BIL. 45a, 454, and 458 10th Avenue, between 35th and 86th 
sts., N.Y.city. We also offer Baud saw Blade; , imported 
and domestic, of the best qualities at reduced prices. 
Send for Circular and Price List. 




r ptIE ABOVE CUT REPRESENTS OUR 

_1_ patent circular saw with movable or inserted teeth, 
for which we ciaim the following advantages over all 
others: — 

The shanke af our saw teeth are elastic, find exerl a 
uniform distfc ision in the sockets. The stability of the 
plate is in no way affected by inserting; new sets of teeth. 

Each tooth may be independently adjusted to the cut 
ting line. 

No rivets, keys, or other objectionable appliances are 
employed in connection with the teeth ; they are as sim- 
ple in construction as a nut for abolt and as easily ap- 
plied. 

In short all the difficulties heretofore experienced in 
the use of movable teeth for saws, are fully met and ob 
viated bvthis indention. 

The Subscribes manufacture the " W. G. TUTTLF'S- 
Patent Cross Cut Saws," ,1. H. TUTTLE'tS Patent 
Double Hook Tooth Saws;" also, Cast steel Circular 
and Long Saws. Sin.-Jc and Double Cylinder an* other 
Power and HandPrii/ing Machinerv. 

By Our iilnstrateu Catalogues sent free to all, who 
will please address us. 

R. HOE & CO., Manufacturers, 
26 tt 29 and 31 Gold St.. New York. 



FOB SALE, 

A BOUT EIGHT HUNDRED (800) feet of 
X"V wire rope, made by John A. JRoeblintr, of Newton 
Ji. J., described in his circular as 49 wires, No. 16, 2 68-100 
inclK'S in circumference. It has been used but very little 
Inquire of S. B. JAN.ES,Treas.,16ParkPlace, New York 

Molts. 



Nuts. 

HINGES, PICKS, Etc. 
Prov. Tool Co., Providence, B. I. 2u Beekman St., N. Y 

THE CHURCHMAN 

The Best and r i ,,n ijiirp Weekly Newspa- 
per. WITH THE LA nVjltlO ! circulation in the 

Protestant Episcopal Church. Sent FREE for one month 
for examination, and till Jan. 1, 18T0, to new subscribers 
for that year. $3 a year, in advance. 

M. H. MALLORY & CO., Hartford, Corn. 



KASSOMS' PATENT 



Concavo-convex Angers 

AND 

Aii^er Bits. 

The front or working faces of these 
Augers and Bits are Concave, and the 
rear faces are Convex. This peculiar 
construction gives great strength to 
the twist, removes undue friction, and 
and requires less power to use than the 
ordinary auger or bit. They are adapt- 
ed for all kinds of wood — hard or soft 
— and specially adapted for all kinds 
of wood-boring machinery, and for 
boring hubs, pumps,ctc. They do not 
require to be withdrawn for clearance, 
and will bore at any angle of the 
wood. 

Hiiiilireysville lan'ft Co, 

SOLE MANUFACTURERS 
Warehouse, 31 Beekman St., N Y 

J. M. WATKINS, Agent. 



TT'OUNDERY WORK.— The Mineral Vale 

JL Iron Co. are prepared to make all kinds of FOUfcT- 
I>KRY CASTINGS, heavy and light, at their Works, 
Mineral Vale, Pa., by the piece or by weight. "Work so- 
licited. Address S. B. JANES, Treasurer, 

16 Park Place, New York 



"\TODELS, PATTERNS, EXPERIMENTAL 

ill and other machinerv. Models for the Patent Office 
built to order by HOLSK.E MAOHJNK CO., N T os. 5:.S. 530' 
a-'i 5ft? "Water st., near Jefferson. Refer to Scientific 
AiiEiiiCAN office. 11 tf 

^rALUABLE PATENTS FOR SALE.— The 

V The Patent risht for the six New England States for 
Kenyon's Patent Corn Picker and Husker, Letters Pat* 
therefor (No. 63.085) having been issued to Silas it. Ken- 
yon and Milton C. .loiters, Aug. 2?, 18' .7. Also, the Patent 
Eight, for the whole United states, for Dor man's Patent 
Self-Lubricating Axle and Journal for Carriages, under 
Letters Patent No 57,100, iRsued to Lathrop Dorman.Aug" 
14, 1866. The above are worthy tiie attention of all wish- 
ing an .nterest in valuable patents. Also, for sale, 300 
Greene's Pat. Rifles. Apply to (IKNRY U. DENNY, Ad- 
ministrator of the Estate of James C. Merrill, Si Court 
Square, Boston, Mass. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
gmy, with the minimum of weight and price. They ire 
widely and favorably known, more than 700 being in use. 
All warranted satisfactory or no sale. Descriptive circu- 
lars sent on application. Address 

J C HOADLEY & CO Lawrenee ,Maaa 



GREAT ECONOMY IN 

WATER POWEIi. 

LEFFEL'S 
DOUBLE TURBINE WATEK 

WHEEL.— Best Wheel in Existence- 
Manufactured by 

JAS. I/EFFEIi & CO., 

it Springfield, Ohio, and New Haven 
Jonn. 

New Illustrated Pamphlet or 1869 sen 
free on application. 

loslis cow tt 




QH1NHLE AND HEADING MACHINE— 
n5 Law's Pitent. The simplest and best, in use. Shingle 
Heading and Stave Jointers, Stave Cutters, Equalizers 
Heading Turners, Planers, etc. Address _ 

TKKVOB * CO..Lookport,N.T 



HOMINY AND SAMP MI±-LS.— 
The only Self-Feeding, Discharging, and Separat 
ingMillin use. For Mills and Territory, address 

J. DONALDSON". Kockford, 111. 



BURGESS NON-CONDUCTING BOILER 
CEMENT (Snyder's Patent) for sale or applied to 
Boilers, Pipes, Generators, Fire Boxes, Heaters, etc, etc. 
Saves 25 per cent in Fuel, and will stand any degree of 
heat. Send for circular JOHN F. RIDEK 

47Dey st.,New York 
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Advertisements will b e admitted o n this page a t the rate of 
$1.00 per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 
press, 

Ball,Black&Co., 

565 and 567 BROADWAY. 

MANUFACTURERS OF 

ENGLISH STERLING 

Silver Ware. 

THE FACILITIES OF BALL, BLACK & 
CO. FOE MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER VARI- 
ETY OF PATTERNS, AND AT LOW- 
ER PRICES THAN ANY OTHER 
HOUSE IN THE TRADE. 



FOR SALE— THE 14th INTEREST IN A 
One-Set Woolen Factory. Address 
J. BARNARD, Fairbury, 111. 

LL KINDS 

Of Experimental Machinery, Models, Dyes, and 
Tine Tools, for any specialty. Patterns, etc.. made to 
orderat HBSRY & CO.'S.IK Eldridge st.,New iorls. 



W. VANDERBILT, Consulting Engi 
> neer & Contractor. Cor.Av. D & E.12th st.,K.Y. 

VALUABLE PAT. RIGHT ior sale or 

_ exchange for other property. For particulars in- 
quire of J. I. BARINGER, Germantown. Col. Co., N. Y. 
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THE MAGIC DIAMOND Cuts Glass per- 
fectly, and is durable. We will send one by mail, 
prepaid, to any address, on receipt of one dollar. Deal- 
ers furnished at lowest rates. MiLLER'S.;FALLS M'F'G 
Co., 87 Beekman st., New York. 

for sale! 

3 24-shuttle Looms ; 2 2l)-shuttle do.; 1 30- 
shuttle Buttonhole Loom for weaving Suspender 
Straps, all of Knowles' pat., have been run less than two 
years. Also, 2 Wooden Looms.a Spooler an d Quiller.with 
a lot of cotton, different colors, and numbers. Will be 
sold cheap. Apply to A. P. CRITCHLOW.Leeds, Mass. 

GETTY'S PATENT PIPE CUTTER. 

No. 1 cuts from 1 inch to % Price 8 8 

No. 2 cuts from 2 inches to %. Price *10 

GETTY'S PATENT PROVING PUMP AND GAGE. 

Pump and Gage Price §25 

Gage alone .Price $13 

Address McNAB & HARLIN, 

Manufacturers of Brass Goods and Iron Fittings, 
86 John St., New Ifork. 

Morrison & Harms' 

OSCILLATING, ROTARY-CUTTING MU- 
LEYS are pronounced, by Practical Saw-mill Men, 
everywhere, to be the Cheapest, Most Simple, and Du- 
rable, and the Best Upright saw Mill ever oirered to the 
public. They are guaranteed to do from SO to 50 per cent 
more work with the same pow er than any o ther mill in use 
Send forclrcular to MORRISON & HARMS, No.386 River 
ave., Allegheny City, Pa. A few reliable Ag'ts wanted. 

FOR Family use— simple,cheap, reliable. Knits everything. 
AGENTS WANTED. Circular and sample stocking FREE. 
Address HINKLEY KNITTING MACHINE CO., Bath, Me. 

176 BROADWAY, N. Y.; 25 N. STH St., PHILADEL- 
PHIA; 187STATE St., CHICAGO, ILL.; 162 West South 
s*., CINCINNATI, O. 

William A. Harris, Manufacturer of 

CORLISS 

Steam Engines, 

Cor. Park and Promenade sts , West of Passenger Station, 
Providence, R. I. An 80-H. P. Engine on Exhibition at 
the American Institute Fair, till Oct. 30. 

ALL SIZES OF HAND AND POWER 

PUNCHING 

AND 

SHEARING 

MACHINERY. 



L The Cheapest, Best, and Most Durable 

Tenoning Machines 

To be found in the Market. Price,with Copes, $175,with- 
out Copes, $125. 

DOTY MANUFACTURING CO., 

Janesville, "Wis. 

FRENCH BAND SAW MACHINES.SAWS, 
Taper Files, etc., Machines for Scroll, Re-sawing, 
and Log ; Mougin & Co.'s Band Saw Blades, all Sizes, on 
hand and made to order. 

All Styles of Band Saw Machines in operation at Ma- 
hogany Mill, 10th St., E. R. 

GEORGE GUEUTAL, 
Sole Agent for the U. S., 39 West 4th St., N. Y. 

JF. WERNER, Model Maker & Machinist, 
• 62 Center St., New York. Working Models, Exper- 
imental Machinery,Gear Cutting,& Stud & Rivet Turning- 

KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO., Charlestown, Mass. 



COTTON AND WOOL 

SHODDY PICKERS 

Of the most approved English pattern, built by 
RICHARD KITSON Lowell, Mass. 

BOGARDUS' Eccentric Mills for Grinding 
Bones, Sugar, Clays, Salts, Guanos, Pot Shells, Ores, 
Feed, Drugs. Spices, Tobacco, Coffee, Paints, Printers' 
Inks, etc. JAS. BOGAKDUS, cor. White & Elm sts.,N.Y. 

YARIETY IRON WORKS, York, Pa.,Grist & 
Saw Mill Machinery a Specialty. Burnham's Improv- 
ed Turbine Wheel. Iron Railing, Architectural, Bridge, 
and Car Castings Sen for circular. E. G. SMYSFR. 

Excelsior Lubricator 

For Cylinders of Engines. The most durable and best 
oil cup, manufactured by B. E. LEHMAN, Lehigh Valley 
Brass Works, Bethlehem, Pa. Send for desc'ive circular. 



Gerner Boiler. 

SAVES 40 PER CENT IN FUEL. 

SIMPLE, SAFE, & DURABLE. 

SEE SCIENTIFIC AMERICAN OCT. 2. 

JPlease Send for Circulars. 



Postofflce Box ) 
5195. J 



KASSON «fe CO., 
119 Broadway, N. Y. 



Oak, Tanned Belting 

Manufactured by C. W. Arny,301 Cherry st., Philadelphia. 



SCHLENKER'S . PATENT. , 

Bolt Cutter 

New Invention. Address, 
Howard Iron. Works. Buffalo-.N.Y. 




Reynolds' 

Turbine Water Wheels. 

No Complex, Duplex, or Triplex 
complications. All such are costly, 
p erishable, easily clogged , inacc essi- 
ble. Mill Gearing, Shafting, and Pul- 
leys. Send for Illustrated Pamphlet. 

GEORGE TALLCOT, 
96 Liberty st.. New York. 



THE GENUINE 

Coes Screw Wrenches, 

WITH A. G. COES' PATENT LOOK FERRULE, 

Manufactured by 

A. G. COBS ifc CO., 

Successors to L. & A. G. Coes, 

Worcester. Mass. 

ESTABLISHED IN 1839. 



,SEND FOR CIRCULARS 
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BOOT'S 
WROUGHT IRON SECTIONAL 

Safety Boiler. 

THE Position ot this Boiler as absolutely 
safe from disastrous explosion, economical in fuel, 
and as a thoroughly reliable, durable, practical, and ef- 
ficient Steam Generator, is fully established, as evinced 
by the sale of about One Hundred and Fifty Boilers, the 
sale, to many purchasers, of a second one after trial of 
the first, and by the experience of those who have used 
it. Its safety is self-evident, it not being built of any 
dangerous materials, as large wrought iron plates, con- 
taining unsee n defects, nor cast iron, which cracks and 
gives way instantly, but being composed of the best 
Wrought Iron Boiler Tubes, tested to 500 lbs. pressure, 
water and steam inside of them, and having no large 
sheet iron shell to explode. Its economy of fuel, and 
many other advantages.re suiting from its sectional form, 
as lightness, low freight, facility of enlargement, etc., 
are equally evident upon examination. Its use secures 
the economy of high pressure without danger. In view 
of the thousands of victims maimed or murdered bj^all 
the common forms of boilers, no humane man can afford 
to incur the risk of usine - a boiler in which such fearful 
results are possible. They are possible, and some- 
what probable in all Shell Boilers, the danger being 
inherent in the large diameter, and ready to develop it- 
self, at any moment, in an explosion. Root's Safety 
Boiler offers absolute immunity from such results. Send 
or Illustrated Pamphtet. Address 

HOOT STEAM ENGINE CO., 
Second ave., cor. 28th st., New York. 
A Boiler of 120-H. P. at American Institute Fair until 
Oct. 30,1869. 



UNIVERSAL 
CLOTHES WRINGER 



r |" , HE only Wringer which has the Pat. Stop, 

I to prevent the cogs from entirely separating. 

The only Wringer with RowelPs improved double gear 
with alternate teeth in the same cog, which cannot be 
thrown out of gear. 

" It really merits all the good that can be said of it."— 
Moore's Rural New Yorker. 

" The Universal ' the best '."—Am. Agriculturist. 

" Having used the Universal Wringer inouro wn house- 
hold, we can fully indorse it."— Ed. Sci. American. 

Sold by dealers generally. No exclusive rights given. 
R. C. BROWNING, General Agent, 
32 Cortlandt st., New York. 



SENT FREE! 

M. O'KEEFE, SON & CO.'S 

SEED CATALOGUE 

AND GUIDE TO THE 

FLOWER AND VEGETABLE 

GARDEN, FOR 1870. 

Published in January. Every lover of flowers wishing 
this new and valuable work, free of charge, should ad- 
dress immediately M. O'KEEFE, SON & CO.,Ellwanger 
& Barry's Block, Rochester, N. Y. 



THE 

Architectural Review, 

AND 

American Builder's Journal 

By SAMUEL SLOAN, Architect. 

Volume 1, bound in extra Cloth, now ready. Price $7 50 

83^" ThisReviewisRoyal Octavo, and published Month- 
ly. Each part containing sixty^our pages of letterpress, 
together with eight full-size page illustrations— the lat- 
ter mainly in wood, but occasionally in lithography or 
chromo-lithography. The terms are Fifty Cents per 

K.loNTHLT Part, or Six Dollars per Annum, payable 
nvariably in advance. Specimen numbers furnished on 
receiptor the subscription price. All ordersshould be 
addressed to the Publishers, 

Claxton, Remsen & Haffelfinger, 

819 and 821 Market fit-, Philadelphia, Pa. 
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WE PUT GENUINE 

HOWARD WATCHES 

ND SELL NO OTHER— Into the hands 

of all respectable dealers throughout the country 
of our own manufacture. 

All Genuine Howard Watches are marked " E. Howard 
& Co., Boston," both on the plate and dial, and none 
without such marks are genuine, whoever may sell them. 
If you cannot find the real Howard Watches at the deal- 
ers, send to E. Howard & Co., 114 Tremont pt., Boston, 
Mass., and you will be at once attended to. We have no 
connection with Howard & Co. ,619 Broaaway.New York, 
as is frequently supposed. E. HOWARD & CO., 114 Tre 
emont st., Boston, Mass. 



IRON PLANERS, ENGINE LATHES. 
Drills, and other Machinists' Tools, of Superior Qual- 
ity, on hand and finishing. Forsale Low. ForDescrip- 
tion and Price, address NEW HAVEN MANUFACTUR 
ING CO., New Haven, Conn. 5 tf os 



Ir"l?T?T? — O ur New Catalogue of Im- 
X\j t2J iy a proved STENCIL DIES. More than 

&200"""" ' 



A MONTH is being made with them 
S.M. SPENCER & CO., Brattleboro Vt. 



THE 



Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



"MOUNT SAVAGE'. 

FIRE BRICK, 

US. GOVERNMENT STANDARD, Man- 
> ufactured exclusively by the CONSOLIDATION 
COAL CO., of Maryland, for Blasting, Peddling, Smelt- 
ing, and Glass Furnace8,and all other purposes requiring 
the BEST QUALITY. Diagrams of Shanes, and Prices 
will be furnished by the undersigned. Also, 

George's Creek Cumberland Coal 

By the Cargo, from the Company's famous OCEAN 
MINES. C. H. DALTON, President, 

4 Pemberton Square, Boston. 
JAS. S. MACKIE.Vice Pres't, 71 Broadway, New i'ork. 
JAS. A. MJLLHOLLAND, 2d Vice Pres't, 

Mount Savage, Md. 



THE NOVELTY IRON WORKS— 
Foot E. mh St., and 71 and 83 Liberty St., New York 
Manufacture the most approved. Stationary Steam En 
gine,wita Variable Cut-off, nowin use. 



I WOODWARD'S 

Li i NATIONAL 

I ■■ '\ ARCHITECT. 

jp ~§ "'* % A practical workjust 

j*-" /;&%'■ published, containing 

_-*-*£* 'IT '''*-* ;; ]"i't< l''>i^i)*.Pi,iu^.;in'> 

^F9>^M'"'* Details to Working 

Scale of Country, Su- 
__^_s0^iiS% ^£* I -fe^^^^«§s*_ - i irban, and Village 
^Ti-jri: i* t ^r„..C -■— -"" — "' '" Houses,with Specifica- 

tions and estimate of 
cost. Quarto. PRICE Twelve Dollars, postpaid. 

TtTnnrwtT a "DTVC f 150 Designs, $1 50, postpaid. 
W UOD W AJ&V b GEO.E.WOODWARD,Architect 

J 191 Broadway, 

] New York. 

| Send stamp for catalogue of all 

[ new books on Architecture. 
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G-unpowder Pile Driver 

THOMAS SHAW'S PATENT. 

The Company are prepared to sell rights, furnish ma- 
chines, orcontract for Driving Piles quicker and better 
than by any other machine. FH'TT BLOWS PEE MIN- 
UTE, AND NO CRUSHING OK SIIATTEKIXG. See 
Scientific American of Aug. 14. 

GUNPOWDEB PILE DRIVER CO., 

505 Minor St., Philadelphia. 
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London 48 Cannon street* 

KOHNSTAMM, 

Manufacturer ot 

ULTRAMARINE, 

mnf.^fnBnf Pnirlinli 1? y, 11 -n n Vi nnA /lorry, o vi ~ f 



And Importer of English, French, and German Colors, 
Paints, and Artists' Materials, Bronzes, and Metals. No.3 
Tryon Row, New York, opposite City Ha*.. 



Boot's Wrought Iron Sectional 

Safety Boiler. 

OVER 100 SOLD— TESTED TO 800 lbs., 
no large sheet-iron shell to explode. Economical 
and Durable. All sizes on hand. Also, Steam Engines, 
Steam Pumps, etc. Send for Pamphlets and Price Lists. 
JOHN B. KOOT, 
95 and 97 Liberty St., Jiew York. 



OILICATE OF SODA, IN ITS VARIOUS 

IO forms, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d St., Philadelphia, Pa. 25 13 



WIRE ROPE. 

Manufactured by 

JOHN A. ROEBLING'S SONS, 

Trenton N. J. 

17*011 Inclined Planes, Standing Ship Rigging 
_ Bridges,Ferries,Stays or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ng rope of all kinds for Mines an* Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 



THE WOODWARD STEAM-PUMPMAN 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam,Water,and Gas Fittings of all kinds. Also, 
Dealersin Wrought-iron Pipe, Boiler Tubes,etc. Hotels, 
Churches,Factories,& Public Buildings.Heated by Steam, 
Low Pressure. Woodward Building, 76 and 78 Center St., 
cor. of Worth st. (formerly of 77 Beekman st.),N.Y. All 
parties are hereby cautioned against infringing, the Pat. 
Right of the above Pump. G. M. "WOODWARD , Pres't. 



Bridesburg Manfq Co** 

OFFICE No. 65 NORTH FRONT STREET, 
PHILADELPHIA, PA., 
Manufactureall kinds of Cotton and Woolen Machinery 
including their new 

SELF-ACTING MULES AND LOOMS, 
Of the most approved style. Plans diawn and estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. _______ 

„_^______ 

PAT. WOOD- WORKING MACHINERY 
Molding, Mortising, Tenoning, Resawing,- and Plan 
ing Machines, warranted to be the best in use, and; 
give satisfaction, or be returned ■within thirty days. 
Address H. B. SMITH, 

Smithville, Bur. Co. N.J 



HAVE - YOU A TUBULAR BOILER ?— 
I am now prepared to repair leaky Boiler Tubes, 
in whatever condition they may be in, and to warrant 
all repairs satisfactory or demand no pay. Men and tools 
ready at all times. Do not ping or remove the tubes 
Send for circular. JOHN F. RIDEK, 

47 Dey St., New York. 



Pevey's Cupola, 

WARRANTED to Melt, with one tun of 
Coal, 2000 lbs. of Iron more than any other Cupo- 
la now in use. ABIEL PEVEY, 
Patentee and Proprietor, Lowell,Mass. Van Tuyl & Co., 
Ko.273 Cherry st. ,New York, Agents. 



[October 30, 1869. 



PtiteMpltia _\ftxtsi\$mm\$. 



B3f T V. Carpenter, Advertising Agent. Address 
hereafter, Box 773, New York city. 



The Harrison Boiler. 

THIS IS THE ONLY REALLY SAFE 
BOILER in the market, and can now be furnished at 
a GBEATLY SEDUCED COST. Boilers of any size 
ready for delivery. For circulars, plans, etc., apply to 

HARRISON BOILER WORKS, 

Philadelphia, Pa.; or, to JOHN A. COLEMAN, Agent, 36 
Kilby st., Boston, Mass. 19 tf os 



Drawing Instruments 

OF Every Description, for Schools, Colleges, 
Civil Engineers, etc., of Brass, German Silver, and 
Swiss, Drawing Materials, Chesterman's Steel and Metal 
lie Tapes, Transits, Levels, etc., etc. A priced and Illus 
trateu Catalogue sent free on application. 

W]\I. Y. MCALLISTER, 
728 Chestnut st., Philadelphia. 



Q A lirC EVERY DESCRIPTION 

Uli. H O • Guaranteed under a forfeiture ot 
^1000, to cut the most lumber with the least expense 

Henry Disston & Son, 

PHILADELPHIA. Special attentionpaid to our new style 
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 



Drawing Materials. 

WHATMAN'S PAPERS.— White and Yel 
low Roll Drawing Paper, 40 and 54 inches wide 
Tracing Muslin, Tracing Paper. Muslin-baeked Drawing 
Paper, 40 andS4 inches wide. Winso r& Newton's Colors 
India Ink. Faber's Drawing Pencils, etc., etc. Priced 
Catalogues sent free. JAS. W. QUEEN & CO., 

924 Chestnut st. Philadelphia. 



TNCREASE TWIST DRILLS, FLUTED 

X HAND REAMERS, exact to Whitworth's Gage, and 
Beach's Patent Self-centering Chuck, manufactured by 
Morse Twist Drill and Machine Co., New Bedford, Mass. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work. Saw Mills, and 
Edge Tools. Northampton Emery Wheel Co., Leeds, Mass. 




Factory, Trenton, N. .).. ..Office, >io. k Z Jacob st., N. Y 
$$T Branch Office for Pacific Coast, No. GOG Front st 
San Francisco, Gal. 



its 



.^JiiU-^T E COUNT'S PATENT 

U XJ HOLLOW LATHE DOGS 

M AMD CLAMPS.— A set of 8 Dogs 

»' J| from % to 'Mn., inclusive, $8. A 

set of 12 from % to 4-in., §17-30. 

Five sizes Machinists' Clamps, 

from 2 to 6-in., inclusive, $11, 

Send for Circular. 

C. W. LeCOUNT. 

South Norwalk, 
1G tf eow Conn. 






WILL FINS9 THE 

Scientific American 

The Best Paper for Them Now Published. 

It is the most Popular Journal in the world, devoted to 
Invention, Mechanics, Manufactures, Art, Science, and 
General Industry. 

THE SCIENTIFIC AMERICAN 

Has been Published for nearly a quarter of a Century 
and has a larger circulation than all other paper of its 
class in this country and in Europe. Every number ol 
illuminated with 

Superb Ulixstva-tioMLS 

by our own artists, of all the best Inventions of the day 
and descriptions and illustrations of 
LEA1IUG MANUFACTURING ESTAB- 
LISHMENTS, MACHINES, TOOLS 
AND PROCESSES. 

Inventors and Patentees 

will find in each number an official List of Patents, to 
gether with descriptions of the more important Inven- 
tions, with decisions in Patent Cases and points of law 
affecting the rights and interests of Patentees. 

Terms of Subscription : — $3.00 a year, $1.50 for sis 
months. $1 forfour months. 

To clubs of ten and upward, the subscription is only 
$2.50 per annum each. 
Specimen copies will be sent gratis. 

MUNN & CO., Publishers. 
37 Park Row, New York. 



-INVENTORS 

Who desire to secure their rights by 

LETTERS PATENT 

Are referred to an advertisement on another page. 

An Illustrated Pamphlet containing the Patent 

Laws, and full particulars concerning the obtaining of 

Patents, will be mailed free on application. Also, a 

Pamphlet relative to 

Foreign Patents and their cost furnished free. 
Address 

MIINN & CO. Patent Solicitors, 

37 Park Row, New Tork. 



) 1869 SCIENTIFIC AMERICAN, INC. 



